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B. B

ELEE‘:‘%O)%%HE%%%L%?&)% ZEThY THTE2 o TEFLERRS %@’ﬁ:*ﬁ;’ﬁ; :
DEETH3I~6DPALRTICTARIREI SN TS, R D EADORLIL, Tt
DICRANROERDAEI Y F- L 2 ERTAZ L TREZ THTEZLE2 602,
LRG3 19864F (BB61) 11 A X D EEOMMBEITTRAZ Y=V ¥ P T 5 T3
DT, SHEIDVAZZIEBEAELL  EBEVE B,

C. iBESE

EMEEIZ 5 UMDY Vo SEEEI ATLIZIAY B IEEEA V. BRI 5 TN ¢ S8 D B
ATLIFBEBIZRMTH 20T, BERENLZ VR BT IREEETIT I,

HAMBRER & L TEEDOERETH 2 D THEBLRLINY ) S-S 3 itk BItEE
FEDE. BO7V Fovny 2 CORGERES S DBRETERETET A0 L
PHISNTVAEDS, RIS TEEWER~OBE L ETH 5,

IT%./ 3y %Y XJE  Echinococcosis (43H-2%)
(GLHJE) Hydatidosis | ICD-10 B67

I EREAREVEHE

1. fEIR « SRR - ESRRYAEE

IRy 2 A (B4R) B4BIISEEN, WPhb ABEESEhTHL, 20
9 b ¥ A4 M Echinococcus gramulosus & 5505 BE. mubtilocularis DYAREHEE, I EE
THbo HIEPHFICHAT A O3 LT, BB I HEEE % OIS
RLTWE, SR TH S EHhidatid (FNFNEDTRESEHR) 5 FOEAL DOFREIC
FELTEILESR, MEL LICEICH, RTHf, Bk LicgET 5,

B ROREIC X 5 Bg HfEcystic hydatid disease (cystic echinococcosis) 1%, FEARAYIC
Id space occupying lesion & 72 V), SHAHEF LTIV HOER TR L, &Koo @HE
B LT LEMEmE, EWEEL CeRs, BELEY  BE - Sl CEES
Btaztiddsb,

- BHOFHOBRIERBELREA4X, 403, FVRRLEONBICEET S, B

ESN-HmEREFERCHESh, U Y, 7Y, 78 L EORREEICROERES
N3 LFERTHE (Rfaghsm) » ML, BEHED» S MR T, Fotho
B ETNERETER T 2ICES, L P Iho AR, FHEEEE LTREDT
bivd, HELHIZL 3 EH% B8 Hunilocular hydatid cyst & V29, REIZBRETHD
B 1mm BEETH 525, RARMIEREZETHEICE B L 5~60m, BRIZIZFE20cm B
LIZHET S, FHIHETHELNATIZRBEESS Th TS,
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HAERNOBGBEIIRERT THRA SN TS, 0%, H80FIHREShTw
bo HHABRIZE V. F72, BAA—A P TLEPLEASNIZERD—EIC
BahomElBonh Ty, 4%, FEZHILEIN DS, HFRICES L HE
iy YTHE (WFIRY Y, TIHZAY U RE), T7UHER (r=7hl)
ma—Y=5Y R, TARGFVE, A=A 5T, HHESERIZSE GV,

S sEOEERSELEHOFIENLTVE, REERFVE, [3Th3
A, FREBEEEEICAXIEONEEETHS, L FAFRPRETELS, oh
1= & W% %@ Halveolar hydatid cyst &\ 3\, SHABOEFEI X ARES LD 0E
alveolar hydatid disease (alveolar echinococcosis) &35, F£& LTHIRICEE L, BN
BA0RENE, BREORE GLEHF) 2 L TREROREEZEET 30T, B
HEL NFELPCEETH L, FRICER SN ABRIEJRERAGLEL, /0
TRAVFIEREL, SHBERTSH D, METISITREET & & b ICBEXES,
FIRETDE, HAEIETT 5. M, &, Tk LI TREICER L THERS
EL72Y, MEBRZLEEF&RIT, Hﬂzﬂfﬁﬁ’i’f‘{%@'k I, BEPREH O, M

Bk EOERTET S,

—RRENERVPEN L DRAEEH L KRE l:?é’rif LTHoTHY, £ DBER
BRLI0FFITRZET b,

ZAFKRITIRA, YT, BFF, BME EEROESHEICR OIS,
AR TIERE L THRELUIL TS0 MU LSRR SN TE Y, ABHIIEETH 225,
B OFAEI L NUTGHRO R AR L TV AT R EhTED, JeE
DITESEH, ~BOTEEZLELTS, bEETOL FAOBYEE L CHEERH
BLLZoTVADRFFFVATHED, 41 XPLORELDHD,

20024E12 A, AR OZENAT RS SBEBIBRODPY, THEER LB S E
HBIIEEDEBFICBESIE2/UET 2 &5 108U,

2. |E .

BaRBE TR, BIAKILE AT AERL MU HERSEGIR CIRIESh, 2
B TR (REROBEE) PRETNESHEESN L 22, ABElRELS &
BT T 74 7% —avy 7ORRAE 2B L0 DOTEELET S,

ZOBEREOMERE (LIEETEERER, 1) &, BEEHAE (BLISAKE
enzyme-linked immunosorbent assay) (0.50DE=) T90%, WBH: (Western blottlng test)
#(i +) TIS%DBHELEL, TIITUS, CTXZ ETHOEESHRELIDN

DENTIIEET 5. BRI TH 2 PREEHBUNER OB, 17T, ﬁ’ﬂ:, alx
‘flf.’:: EERBLSHLEERREET 5, USIETIY, CTAS vy VAR, SR
WAL E RBEL 228 % 2% 2L, granular strong echo (88.6%) - irregular
echogenic (7849%) - small hypoechoic (58.0%) - large hypoechoic (34.1%) D& ItH —
YHTEA ORBEITRE LS WD, FORFRILHTRIGEAESTH30%, CTETE
FMBORREITR ON DA, AKLEICIY BEBBSI % v, BEMTHEIAL
“R&, HBV, HCVRER~ — 7 — % EATEROEE, FEAACISHII AL L L
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A HELZ DY, BCHTIFRET S D ORI HFERICELT 2003
bho WEDER, BRAICHEENICES, BELERTIBTAIDY, B
b FLBERGEICTREESS ZRNEE LTIT Y0 |
RERERIC, MOZEEEEEREFEL SINRIIEROIFRESZD LN
B, £, BESICECAT IERHER L L THIE TP AFIRS 2Fh
nBbH 5o

FEATIE, 2EZaRErGSRERE LHENE, BROBWEFBE TS, &
thi3 7 F 7 7B cuticular layer & ATE D —/8 DILHIREE germinal cell layer T b, BiC
[EE i protoscolex % ERO 5 o TREBFICHIRIZ 2 (A DEEDOK SR OEE R RS, .

I FB5 - SEERR

A. Fgt |

FHIIZBEEREOE A4 XD, ZAREOHESIEIFIZTVRRA XOEETH
AN ER, BREKEZERLEZVILIIRES, SO DEBICIIHIAAE LT
WA Z EDNE L, FRfTHTEAINOK, ¥, BRLELVHOBNTHELEINT
VAR D D, ThoOBSICEETINESH D, -

ThETHEEETH S POBHRT - 1BE - HEHTF - LRELREOER - F£ED
LNTERD, P 2RILIROATIIEREBIZED by, BRYEE
(IEE) THAHXYARA X LOBWEREL GEEATURRLES) IXhe ba
DES) AV BSENTREE 2ol FYARA XOBE, BRATIVI VTNV
praziquatel |~ & BIGEAER TH 5720, FEEFY TH DXV A 2E0, HREEEYO
RGN EREICICRL, P OBRRETHAIF ) 3y 7 AHMZR LTWY,
Thbb, BERERRBETLIEMNOERVEINS,

BRHSECIE IV (20044 10 AHETT ) BAEMA~DRIFEW~DORITIESE, B
BASEE OB EERoT,

B. &

HAHEOEFEIL, benzimidazole REFMILBAMERL, TNV TV =N
albendazole (LA FABZ) BIHTHIZ0%ANEH L, 30~50%VE/hT 5, LA L, &
T, BERENK, 95% L/ —VDEAN (PAIR ; puncture-aspiration-injection-re-
aspiration) ASEEIE SN b, BREFEHECHIRTIE, EREOBHIC X VWEIFHES
EPPNC1N ~30%DERL R UEEICER TS L),

—%, HABETIE, FURTREOETREIT) I L PREDE—EROERE
THY, BMELEZEHERTNIERABRELE 2505, #ATHTRE, S, RECELL
interventional procedures, ABZDIXES-SEH I NS, YIRTRETHNEFHLTRIISET
70%, 10FETHY%ESND,
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IRRIRYE @ B5 B H (RERRRSREE £ 20)
IFHEH | 00000 DOWIDRA GEE

E1 HRCBIZSERROHH
IF/IYvIRIE P
Mf"a A .' g

“echinococcosis, hydatid disease

% Bk 28%% Fchinococcus muttioculars, B

- A% Echinococeus granulosus, [Eh 2 18

YPREERD | BICEL

 E:QU

9 fi:Raf% FERICHHL, -5
P REDIE, hRI—0Ov/C,
BvE, MUVI~hE, HEET.
P AUATIE, W RSHthF~h
REFHEMT. BEER [ HENIC
kil

RIEAREE CHRBR RS

HNDBEOTIER |
FEEHBUTRITD ||

1815 TH BB IERD
SHBATE, TTIEE
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IF%/IvIRE

RIS

BESEKR

o IF )Ty T ADH HLERBIIFAT S
BA4&M Echinococcus granulosus & At HE
AEZPLCHNT S5 A% E multi-
locularis BFI\CEETHLH(H 1), wiEs
FIEREMTEET DI LT, BE)
B A BV CIRiR T 5.

o ERMICIIHEGLERIZE ZHEDIT) A
ZUFEBIZEZHELY DREVD, BE,
TFABOM L 2 DF5F, TEREYOR
R W& BAEEM (F U 2k &) 9
ATEAFRBOFHPER LB 2o T
w5 (E2), FETIR, $a&EHIZON

T3,

o bAENZBW T HALIEE 2 PO oA D
LARLTWS, 2004 E R T204208
ZORBEDY, 5 b 12 Z ML 2002
£12 8, LROSHAEROBRESED
bz, SHLRBETIHBOMVIIL
FIAy 7 ATBRBELTWEIEAHLR
bt 7:1? o] f:.

AR - BN

¢ IF )Ty r RAXKAOEED 4 mm Bl
BOBNEYF T AT (R THD, HR
RCDEERIYENFETLHEEE
(FaE) LRUPFETIRBEMEESR)
DETHRIMLT 5. '

MRS

e FIFIARRKORIZE Loz d /2
v 7 ABEPBK, BEYLEEALTE MC

T REOMCRET L, FRICBTLSM

ISR HRE UBOER R IFIRIEREE 2 b 72 5

«HSALMOBE, b CRECHRT,
FoM, B, B, B, Bk OFFEHL

2 JLBBICBIT DY 2 DS EFRRERB OIS (1983~1998 £)

(%)
1,600 &) %)
1,400 - "
11200 ] ] ?"S
1,000 4 & g 3 40
1 —— (2
800 { £ 3 Bﬁ'[“i «
SRS s
400 { £\ ¥4 gt
il G H B
’ 1 1 1 1 1 1 1
9 9 9 9 9 9 9
8 8 8 8 8 8 9
45 6 7 880
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MAEREREE @ B 5 (CET H (RERFRHRTEEZSD)

B3 &ER

TRfEE
DR

Tha, FalETE, FROERX, ®E,
BAKE 2 EOERYHS EFTRATIO
P FAET S, BET IS IRBIE
fLUEHBEICRYIETT 5.

B 2ZHh

o BHTIX, dLEEOHE, 1 KMBELT
ELISA i2 X 2 MiE2H, 2RBREZELT
Western blot B5(WB)IC & 2 Hitk B ERERE,
B EFHVWLORTED, 1967~
1983 4 17 EBMIER 1 A~3TFA,
1984 EPIFE, BES5H~10F AN 1R
ZEZITTWA5S, :
OE%&HQTM,ERW,¢ﬁﬁﬁﬁ%,
WAL ¥ OSF R E KT 2 WA

97% 2o bh b, BEHEREIEMAEN

RELEW(HNES, 1987).
e BHDDOERIZOVTIREEHDER
BrsliRoToRsENnTELD,

HROTERREOHEIBERERLHVT
123
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ERLTHIHEREWESRTWS (B,
1990).

| - Bi=ticd

e VTR FOFTRTOEFUERTES
TELEFER LW,

e BEOR L AR BHRIIABFMILS
ARGHEROEEMBRE EN TV LD,
BHTE o 2@ HARIIMMEZ BT,
LY A

e TIRYF = WRARY T —VHE
MERTHRS 2y, RSS2
OB OBERRIEVD, BEERYF BRI
EciE, BIEOBREEMTLIHERERE
v,

B8

ERMH AT TRATIOEUEZET
3% FEHOEE, BEIEREW,
BT

e BEDORF IR CHERF (FHVOI



I /v IRE

17, HRLEER, KRP~0EXH), b
DR E RRBRICED RSP T
A, LaL, WEZe bOTRTOEFIC
BHTEIEELHEENLL, 4, b
o MARETAZRBTRZVWOT,
COMNETIIRRPEFHTILIETER
v, BERTHEFVRARPALLEOREE
ERLMI LB RIIEETH S, h
REMBLZITNIBZIBEHEARL, 861
WATHEMNANENBELTERIATY
5.

BHHEICHIISE FORRINRE
BRERR :

¢ ZAEMMPILILE & RIEBERLICO AR
BLTWwW2LEEZEZbNTW1983FE T
&, BEH 20 ARBoH e BEIUE
BLd/ay 7 AENERREICBWTR
EEINTERD, ThllkE BERICEH
Bdh2IMMLTw2, BEOBERRD
PR ARIBICHEE ST wizds, i
ETREOMOMIR, & ICHTORER
FAHML T3, :

o DUBT IS BB0F (R A RIS, BAHEE R
B, HMELXKEERD, REEBRKE)L
MCEEBEE R (FEX) LEREM X
WRE (BRILE) Th oo b DA, 1984
SELUEE ELISA L BERBIENEA LR
7. 2003 SEEFTCOLBEIF/ v
AENRBR KL ABRER ORI 435
PIBEITHREERTHRESRATRSY, &
NICRMEREREMIEE i v (2003
EREZDH T 49,976, BEEETI). FM
P oE 0 BIOFERBIADH S,

AT S OBMBEOS (KA 2

RRIBR), 75V 2OBREINH5E
(2003 £ B, ALIRTW 64%)IC LR LA
EZDL, R Z2oN TR,
FEEIZBWTHIOF Y E 2T 2 kN

DHHADZRBEL WL, Binds8%
AT AEREEZED, #HENIA MEC
DEFTRISERITETHERT S, RO
FEZFTRATFTH B LIEIHAT,
RRe Vol BRHke - RHBER IO R
CIRBRBEN K IPLETH 5.

20034 11 A OEBEHRIET, HIFEYEN
T B % ERIE EASRMRIZEE S h
b tlol-(REMICROIX ) 2y
7 AFEDJET I, 200445 10 AHET).
MEFORIIHAIBEZHE L CRYEE
LD HDHENHEL SN ((RERY 7 +
— 3 A |5k — A — ¥ http//www.k3.dion
ne.jp./"fea/ M), BRIFEYWZITEL,

BRI TRRT A EBMEEIC ko, £
7=, 1998 4EITi, AF—v2EIcEL

BIRTIFVAZHRNRIITISVAIVFVEA
NRARAY —e—VLZoBHBEORLY
bzl oT, FYRIOREHNDINOIEN
ERPEIE SIS 0%, <4 F(EEh
FEADZYAE) LA EORRICLDE
FEHREOERBORL, FAERER(200
EFFQ)DEFI 2y 7 AFRRESBE
O AR & 1172 (Tsukada H, et al,
2002). ¥/, A4 A - Fa=YvEeiH
Td, COFETHREELZ LTTWY5 (Hag-
glin D, et al, 2003).

AFVR, F74VIF7F, IVIx—%
D &I, SELHFBATE (HIB) > 60N
v FORHLRAHOBRZHBHT TS
EXH 5. RFEHILEEI OERMITELRRX
PREATN:FADDLDT, COEH %
~y M OBEEI ORI RDPLETSH B,

hoOBEMEEML, 4%, bXEICE
ADPERSINLERRE, YA A VE
e & OB HRERE I T B R EIC
IHARHRTES,

(FHEIES)
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17. I#/:wa_zarﬁ

17.1 REGOER

I % ) 2y 2 2B Echinococcus i3 R B 4
M, &M, MEH, T=7FcEL, BBk
EX5mm BB LY F 7oy (£h) Th
3, X /3y 7 2ABNEREIBEAEICERS
nNTBY, Wiy ABRILBHFERTH L, 1k
FEZEEZ DL LTHERMERL W2 SRS
R E. multilocularis » REIzHAHT 5 H &
M E. garanulosus 0 2F8H, nifEE L, i
BEETH 5,

X /3y 7 AIHAEE (REE) LHasE Gk
MEE) OBWH CERT 2 5ERTH 2. 248
FHDLE, HERRFCXFVREL T, B
BEZBAXITHS, T4bb, 28BN
B(ER=280)RENHA LI+ RBEIE
NTRERL, CNMRBEONETREL, KE
DDLUl KB ER S, RBZRIPEEEL,
BEOREE L LIc R RICHNT 2, AR
RIELE PN B EBA XS HEOMIIER
L, FFREIBATL 25 RAROBIEE I R TTEE
E BB (FHEETR) £ TREFL, REXI
ARLNDDERIED, ZOhEEEN CEER
FAEL RIS Tl {, foBEt iz &R L,
BBVWIREMERT,

FHIETY Po—ADiHIZiE, BERERL
FHBENTHICH L THEL L THHEND
3, ZagBoEEs UbliEERE LICEH
EBWTH), A~ORRBERHLHRELE
2603, L L%uhs, FEEBYEAENICT
Yhe—ATRIERFETREL, S5ERE
Pavie—ntarzZriBEETHE, HRENC
BREAREBHEIIOFT~0FALERL LN,
BRL L WEA10~15 £ THREERIBRNDIEF I

126

WEREDBAFEBRTH 2Y, FEdRENBTY
&N BITREENE, ANOBRRENE I »
b, BPRFEHNFIEINTWE, 3—0 v T3
BRBEX v = (LB~ 758
M) DRI, XVFOEL R LZEOBH
»hHo, G ANSLHRENGRIERNER
ENERENREZERT L & E2 505,

17.2 ERHADHETRR

- AR HAHL, HcI—wy T
DAHHERL TV B I ERINTW 3B,

S S — 2 o SOFATITIE ¥ 7 A TORSE
12 30%LL L EH D, BEDEMRERITIION
AB7N1LUTFTH 2, biEEND AR TR
2002 FEEER F TAUPFBERF L L THESR
N, BE0LHEOFLLRENBEEATY
3, INELLICEET L ENBERERI
WFADZN 0.09~0.33 %0, T—o v
TATHL L I RIRETH B,

BN ADBIENB WL LT, dE®
HEFTATHHETRIOTAILZVEENH, T
FRAADEIPr—L 2B TIE 656, IHVE
DEEFATH T 1T0FDRELS A LS, BE
BIUT 7 AHOBETTHIGBSIT A X DRI
EHFEWIET, 4 XFAOBRYERE LTEEL
FEZILbNTw3,

LB TIT 1937 £ B H B E» 5D T
BESRES N, TR ADR 8200 ANET
BEBEIIAL o7z, 1948~1955 4 M1l
ENBYOREBE TR X VR L EEEBLITITIER
FHORETH -2, ABTREIRNMELS 2D
HEREIC LY, SAEHMREEI L Zhid
ZUGEHOMBRIDFITH 5, £ D18, 1966 £
KIRZIZBW T TROZROEMIRDOT LA,



82 17.

EREICBT W L WATHOFEIH L L -
7z, FNLOR 17 EEIGBRETF AR R EIHE
£ - fiEsBicER L CwizZ s s, S84%H
BERICOABRBL TR NEEZLNTER
, 183 FI7 I NEAREL L T DMMNE
M@ EL LERERICBWTHFITLTwAZ L
HPHERL, BETREENIC SAERDHHHTFE
RBINTw3,

M ENHFEHEZ LTS LT, $BOEMR
EBREROHEVEREL 22, 2HY R 100R
HELTEHE15~204E0 5 bz 1000 £ 0HHA
BENRELZHEL T2, &l, SEMERE
BAGREZT T CEMA2 L LB 0 AIRE 2 M,
FHCHERTI 2L N T3, FMOEFD
BICIRERRO LT WAL EEINTEY, FMHD
FRERBEBVBLEERIIEFHATD S, T TS
BERADPENTEZL TWED L LR W,
EDHOEPOTEETIISEERIIEISREEN
Twvie\n,

W, BEBYWTORIRRE, BFE~10%
FRTRBARICRET 2 EHEI LN TWEZ L
5, BENEREIC BT 2 HEESMI- BT 228
FRHTIKRIZ, FM~OHHILERLEDTEHE
DBEEBMETFERSE, INBNLEERLLS
TRetE R EE L T 5,

XX/ 3w 725

BESTA Y, BE - Bk - BEY A6, PR
FETCHIER 245, 23 T2 XMaC ) Samat
EBL, FHETRTHS,

E: LCHFRICEREOBES A LD, #ITF
BTk T DN BE~ERT 20T, FELES
BT 5, ERIBNTH LIM I NBERAT
i, TTRBEISETLRET, FAE
% BEEIL, ERRs, PIRELEEY Y
PELTWT, FEIRTHD, ThbDERIR
SEHNFTERIC L ) B b5, FROKICH
%<, FoOfh, WEEELS BHcLSan
PR 27,

17.4 AEWHAERD

17.3 EE R E R

ANDBIRIZ XY 204 X e ¥ LS Nz
BIMCERE ek, &Y, %l X EEOERL
EERCRIL, SEMBENEARO-CD
T, FROBEX, BfE 3FE 820, BHemK
Fr3ie YOMBHERYBEND T, RATILER
0FUEZETZY, FELOBER L NVEY
HTT 5, WELTOIHcHT LN s,

(1) EERYE: WRATIOEHIZY T, 28
BB L TW T L IER O B 7 BRI,

(2) #®ATH: EERPBOBOWEMLA
T, WRNETIC DT, Pl (S ah)
KEL Y EAROFBANESS L UME* 2
72O FFERDOBIEYET 3 5.

(3) kM. B/EEH»ALUANT EFONR

127

2R, LERBIVELEROEETS
2, FlEAHEHEINE, Tk, ERIIMEL
Twiedd, 32A#%, BE, ELESo8E» N
AL,

AR OFERSE [ 2HRBEIBRF CELSCEHE
2E2SH 2, LEBIEMONTETE-F % 7THE
fdn, MBERETCRBINLREZEIHT, ES
P—A—THARERTT 5 R BWOBEENKRE
(ELISA) izl 2R L 2. BEERE TTHAL
ZBEWETHI N LEE12cm 0 Bk Fh%
WENED b, CT TIHRERoGIRIGH IR
iZA b, BESRE TR, FEEERHIRED
BOBEEROMEY, 2adEEL2EDL, BER
THERMEERDICIZZ7F 7 2B THE NS
faZEoi e EiiE LS L. IEEET
{2 ER BBk DR ECFIRROESE - BEREAE
2RIz, BEHERE, L, FEFIIVBRARLF
ZEHIE L 2HE N,

BER, NERERIT-L2L00, KHENH
K BEHICES(BERDAELENEL, 2
Wize & 3FF1RIc, BERROLDIZKEICE
5, WES»r Lo izt NIBEL 2,

17.5 g B

HERIEZE L UF oo B H kA
bhTws, EHTRREX /0y 7 2EN—K
¥z r LT ELISA s Miig2k, ks L



17, =x/3972% &3

T2 r7ay PEIC L IR GRES &,
F2, Milofie, BEWLN, B XRE
LR ENHRPGITbLN TS, T HICHBENLE
OTENRELBEFRZE, CT Axx>, B
SR, FERERLLELH 3,

17.6 & i

BAENDR L AR Y 50 BIE DB SRR
CEBZRRANTHTH S, SEBIBEOMEHY
CBEL T3 es, BEOBEZ ST L EH
T2, MBTE Lo O HHEBIERT 2K,
B E5IERIT, BRENT IL~> &/ — 1%
AR T NVERHBBEO DI HWL R Y, E
BERTHIEE 2, FEMORT LMW 28
BEDWH S, &) Hx2 R RS HET
H3, BHicRII N BEOREOREEIIS
Wi, BEERIBNBICSAHELZMEN
TEERITI, ZQEEMERL, BENRERK
T HIEEBRIZE,

1.7 F 73]

BEE ToNGEE L, g bwiiio ¥
/3y 7 AENBERBELSHRIT LN, TRIcE B
VY AOHBEORE, KHBBOLR, ER~D
IX /3Ty ARDWTHKE, EAKZS, X5
DRI E L E 21T TE DY, ARl
72 & )i dbiEEIc 81 5 S AL B OWATRILZH
LPIZBLL T 29,

(1) 4%, A% LS CIIERR
MEBEELCA XV 275 ERE2ERKLTWS
¥, SURBBPIEEWIZ OV TOREII L E N
Ty, fWEREERRNEEEEL24 X
DRBHEE?H D, BAXI2ENIBLNEN
BERERHEMELIED 4 X 0 L85k
VWERETLUENH D, [ ARBATHEAZL:
FRENBBENTOHDEELLND, ODE
POBRROERIVELEZ LD, 272, H%
N4 X EAFTHHARIBE - By PET
b5 BRNERLZ X TRBEL-FBRoEE
B, ME~ORLOTMEEENSH ), BENTHY
LR, DERSROKREL X 2T LEFH

3, -
VA ZDIX 2y 2XFHELTHALS
ERENIRLWIENBEETHL, BAXI3R
NEAXDGEBBRR(TILITTFN) %
BELTTFHT LI HELH 5, BR X3
EEANTLLEWLOTIR2S B Lwrhlpz
BT 2L 5ich 20T, 131220 HRBCERE
TTRLTH B, BRPR LI 2 ANDEEND
TWBREL-LHEREHITTL &\,

WA DOWTERBL TR woT, a5t
RENEDZ IIFALI 2 ANDIBEIE W
HEHTE 5, BETZ ML LT, BHRo
EMH RS TH D, T HPLEERT2
DY, BRI TELW, 44, RENHRED
2B 5 EAEHMNDEFTICET 2R WUE
Thd,

DEDES %4 X, 2ozt a3, Sn
ELEENERNMEEND DL OT, DRt
TILX /3y 7 A% F0ELLar ra—nT
EADITTIR T, XizFnilgd LAaFEh
2 re—nNTRHERDWTHRRS,

(2) Xvax#E: BARFTIXIVAIER
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(1) Introduction

In volume 1-5 of “Progress in Medical Parasitology in Japan”, published in 1965,
there was no chapter on schistosomiasis mansoni. A search in the database of the
Japanese Journal of Parasitology, volume 1-42, showed that there were only 17
original scientific papers and 103 meeting abstracts related to schistosomiasis man-
soni being published in the journal. In Japan, from the historical perspective, the
mainstream research had been focussed on schistosomiasis japonica all along. How-
ever, from a global perspective, schistosomiasis mansoni is an important parasitic
disease and just like schistosomiasis japonica in Japan, had been the subject of active
and intense research.

A search in the aforementioned database also showed that the first conference
report related to schistosemiasis mansoni in Japan was presented by Sakumoto ef al.
(1960) in which they described the egg shell structure of Schisfosoma mansoni. From
then on, many researches on schistosomiasis mansoni had been carried out in Japan
and publications had also accumulated. This article will focus on the pathology,
immune protection and immunodiagnosis of schistosomiasis mansoni. To avoid repeti-
tion of information, the biology of this trematode will not be included in this article.

{2) Research on the pathology of schistosomiasis mansoni

Compared with schistosomiasis japonica, not much research had been done on the
pathology of schistosomiasis' mansoni in Japan. The major pathological lesion of
schistosomiasis mansoni is the egg granuloma complex of the worm and its cause was
proposed by Tanabe ¢t al. (1983} to be due to increased activity of g-glucuronidase.
This enzyme was observed to increase significantly in the spleen and serum following
infection. Tanabe and colleagues worked further along this line of research and
applied the kinetics of laminin and beta-subunit prolyl 4-hydroxylase as parameters in
the diagnosis of hepatic fibrosis in schistosomiasis mansoni patients in Brazil (Tanabe
et al., 1989b). Furthermore, they also observed that when mice were either infected
with S. sansoni or intraperitoneally transplanted with egg granuloma, their blood
urea level as well as their hepatic ornithine carbamoyl transferase and carbamoyl
phosphate synthetase activities were found to be suppressed. They suggested that the
egg granuloma might be secreting a factor that led to suppression of the enzyme
activities {Tanabe et @l., 1989a). In addition, the concentration of L-proline released
from the liver was observed to be highest at 7 weeks postinfection when the host
response to the schistosome egg granuloma was greatest and the amino acid continued
to be released after 8-9 weeks postinfection (Tanabe ef al., 1991). Thus, from the
results of their biochemical approach in an attempt to elucidate the mechanism of the
schistosome egg granuloma formation, they had contributed to clarifying the mecha-
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nism of the pathogenesis of the disease. From similar perspective, it also became clear
that extracellular matrix molecules such as fibronectin and heparan sulfate proteo-
glycan were found abundantly around the schistosome egg at 11 weeks postinfection.
These molecules, together with the activated macrophage, were deeply associated
with the inflammatory response of the egg granuloma (Nishimura ef al., 1985).
Moreover, in S. mansont infected mice administered with vitamin D3, the activity of
the angiotensin converting enzyme (ACE) in the hepatic egg granuloma was seen to
increase and this phenomenon had been proposed to be the same as sarcoidosis. The
vitamin D3 produced by macrophage was thought not only to be involved in the
metabolism of Ca** but also enhanced the production of ACE by macrophage (Ni-
shimura et al., 1991), IL-2 had been implicated in the formation of schistosome egg
granuloma (Yamashita and Boros, 1990) and that IL-2 production was controlled by
IL-4 (Yamashita and Boros, 1992). In addition, it was also thought that the egg
granuloma formation was regulated by the immune response because of the presence
of cross-reactive idiotypes anti-soluble egg antigen antibodies in different animal
hosts. The antibodies were reportedly found to be useful as a probe in further research
along this line of thought (Amano ef al., 1996).

As stated above, the mechanism of egg granuloma formation had been studied
mostly from the viewpoint of pathogenesis. There were also other interesting reports
relating to schistosomiasis mansoni. Fujiwara et al. (1988) observed the development
of severe glomerulonephritis in chronically S. mansoni infected BxSB strain of mice. -
Furthermore, Amano e¢ al. {1990) reported a decrease in pregnancy rate, parturition
and live birth among S. mansoni infected mice. Similar effect could be produced by
repeated administration of antibodies to schistosome egg antigen. Thus, this novel
observation must be taken into consideration when evaluating the effects of schis-
tosomiasis mansoni infection on the inhabitants in the endemic areas.

In addition, there were also reports on the mechanism of cerebral schistosomiasis
mansoni (Kamiya ef «l.,1994) and hepatic cancer associated with schistosomiasis
mansoni in chimpanzee (Abe et al., 1993).

(3) Studies on immune protection against 'S. mansoni

- . Schistosome uses a variety of different “strategy” to evade the attack by the host
- immune response. The mechanisms of these immune evasion were thought to include
mimicry of host antigen such as the blood group determinant, turnover of the worm
surface antigen and the interference of the host immune system by the schistosome. In
addition, Tanaka ef a/. (1989) and Iwamura et al. (1991) reported that S. mansoni were
able to incorporate the DNA of the host retrovirus genome, and subsequently expres-
sed the retrovirus associated antigen on its surface. This resulted in deceiving the host
immune elements from being able to recognize the worm as being “non-self”. This has
been suggested to be a new mechanism in immune evasion employed by the schis-
tosome. Detailed reviews on immune evasion by schistosome had been published by
Smithers and Doenhoff (1982), McLaren (1986; 1984), Damian (1984} and Yoshimura
{1980). However, once an animal had been infected with S. mansoni, there will always
be some form of immune protection expressed by the host against subsequent infec-
tion. With 250 million people estimated to be infected with schistosomiasis mansoni
worldwide, study on the immune protection against the disease had been deemed 2
priority.
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(D Immune protection elicited by irradiation attenuated cercariae

Non-specific immune response is usually elicited by the infection. with normal
cercaria of S, mansoni and the pathological damage caused by the schistosome eggs
produced by adult worm. However, infection by radioactive ray irradiation attenuat-
ed cercaria was found to produce immune protection that is species specific and much
work had been done in this field of research (Dean, 1983; Taylor and Bickle, 1986).
Moreover, it was observed that different doses of irradiation of the vaccinating
population of cercariae induced different degree of immune protection in the animal
host. In mice and other experimental animals, the greatest host resistance to subse-
quent infection was induced by vaccination with cercariae that had been irradiated
with high gamma ray irradiation dose (20-50 Krad). These irradiated cercariae were
able to reach the lungs but their migration stop there, and thus the radiation dose was
considered to be optimum for eliciting resistance to further infection (Mangold and
Dean 1984; Bickle, 1984). Since it is generally difficult to analyze the degree of immune
protection in immunized animals, the normal method is to compare the recovery rate
of the worms obtained by portal perfusion of immunized animal group that had been
subjected to challenge infection, with that of the untreated control animal group that
were administered the same infecting dose as that of the challenge infection. However,
by this method, it will not be possible to detect the immune protection that were
induced when the worms were migrating from the skin to the lung, liver and the
mensenteric vein. To overcome this problem, the site of infection at the skin as well
as the lungs were resected and then macerated, followed by incubation in a culture
medium for a certain period of time. The schistosome worms that were released into
the culture medium were then enumerated for comparison among the various treated
groups (Smithers and Gammage, 1980). Using this method, it became possible to track
the migration of schistosomula of the challenge infection in the immunized mice. The

-site of attrition of schistosomula by the host immune response had been variously
reported to be'in the skin, the lung or in the other visceral organs after the worm had
left the lung. Using both light and electrom microscopy to monitor the Wworm migra-
tion, there was a group of researchers that advocated the site of attrition to be the
skin (Hsu ef al., 1983). Meanwhile, another group of workers argued that the site of -
attrition against the worm was either in the lung or othér visceral organs that the
worm migrated to after the lung (Crabtree and Wilson, 1986). Later, a method for
studying the site of attrition of the worm was developed by transplanting the various
developmental stages of the schistosome to suspected attrition site in the immunized
host and examining the viability of the worm there. It was thus shown that in the
immunized mice, the sites of attrition against the schistosome were in the skin or the
lung. In rats, it was in the lung and in the guinea pig, it was in the lung and the liver.
Thus, the site of attrition against the schistosome was found to differ among the
animal species (McLaren ef al., 1985).

On the other hand, by radiolabeling the cercariae in the snail with "*Selenium, it
became possible to track the migration of schistosome in its host using compressed
organ autoradiography (Dobinson et al., 1980). This method was used in the analysis
of the immune protection of the host. In guinea pig immunized with 20 Krad irradiated
attenuated cercariae, most of the schistosomula of the challenge infection reached the
lung, indicating that almost none of the worms were killed in the skin. The number of
worms was significantly reduced when they migrated from the lung to the liver in the
immunized guinea pigs as compared to the number of worms recovered from the
untreated control. At day 14-24 post-challenge infection, less worms were recovered
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from the immunized animals (Kamiya, 1986). Among the immunized mice model, there
had been an argument that the site of attrition of the worm in C578L/6 strain of mouse
was in the lung or the post-lung destination of the migrating worm, and in CBA/Ca
strain, it was in the skin. Using the compressed organ autoradiography method, the
aforementioned site of attrition in the respective mouse strains were confirmed to be
true (McLaren ef al., 1986; Kamiya ef al., 1987).

Next, the effect of radioactive ray irradiation on the schistosome was examined.
The radiation dose used in the attenuation of schistosome cercariae was found to
greatly influenced the maturity and the migration ability of the cercariae. When S.
mansoni cercariae were irradiated with 2-3 Krad of X-ray, followed by infection into
animal host, the schistosomula could migrate to the liver and survived there for about
6 weeks but most of themn showed belated growth and were sexually sterile. Generally,
the degree of immune protection elicited by the 2-5 Krad irradiated attenuated -
cercariae was very weak. The strongest degree of immune protection in the host was
reportedly induced by immunization with 20 Krad or 50-60 Krad irradiated cercariae.
Using the compressed organ autoradiography method as mentioned above, it was
observed that the 20 Krad irradiated cercariae were able to migrate to the lung,
whereas the 50 Krad irradiated cercariae remained only in the skin (Kamiya and
McLaren, 1987). However, there was also a report that the 50 Krad irradiated cercar-
iae were able to reach the lung while most of the 90 Krad irradiated worms remained
in the skin (Mangold and Dean, 1984). This discrepancy among the reports might be’
due to the different strains of S. mansoni used and also the differences in the
antigenicity of the worm used. Despite the difference in the observation, it has become
clear that the attenuated cercariae must be able to reach the lung and stayed there for
a certain period of time for the strongest degree of immune protection to be induced.

Moreover, the effect of irradiation on the expression of antigen by the schistosome
had also been investigated. In mechanically transformed schistosomula, the higher the
radiation dose that they had been exposed to, the less the number of surface antigens -

were expressed that could be detected by specific antibodies. This is probably due to -

the inhibition of protein synthesis and hindrance of the surface structure turnover as
the result of irradiation. However, among the irradiated schistosome that managed to
reach the lung, conspicuous expression of the 97KD candidate protective antigen
(James and Sher, 1986) could be observed (Kamiya, 1986). Thus, it is possible that -
irradiation might have destroyed the ability of the schistosome to incorporate the host
antigen onto itself. On the contrary, when there is a continuous release of the protec-
tive antigen in the lung for a certain period of time by the attenuated worm, then we
can expect the induction of a strong degree of immune protection in the host.
. . Thus, the question arises as to what factor was responsible for the mechanism of the
immune protection. It is interesting to note that in a pair of rats joined by parabiosis,
if one of the rats were immunized with irradiation attenuated cercariae and expressed
‘resistance to subsequent infection, the other non-immunized parabiotic rat will also .
express the same type of resistance as that of the immunized one. However, this
* immune protection was not expressed in B-cell deficient mice that had been treated
with anti-x chain antibodies to deplete the B cells. Thus, humoral immunity is thought
to be involved in immune protection against S. mansoni infection (Suzuki and Damian,
1981; Damian ef al., 1981; Harn et al., 1985; Bickle ef al., 1986).
Furthermore, in immune protection elicited by the irradiation attenuated cercariae,
- the lymphokine {cytokine) activated macrophage was found to serve as the effector
cell in the killing of schistosomula (James et al., 1984; McLaren and James, 1985;
Kubelka et al., 1986; James and Sher, 1990). However, the egg specific TH1 clone was
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reported to play an important role in this macrophage-mediated killing mechanism
(Kanazawa et al., 1992). On the other hand, there was also a report on the existence
of an immune evasion mechanism that the schistosome might manifest {(Watanabe ef
al., 1990), thus presenting the complexity of the problem.

@ Immune protection elicited by ultraviolet ray attenuated cercariae

Using ultraviolet (UV) ray to attenuate the schistosome has not been a normal
practice as compared to the use of radioactive ray irradiation. However, the UV light
had been reportedly applied for attenuating the cercariae of S. jepomicum and S.
mansoni (Ruppel et al., 1990; Kamiya et al., 1993a; Kumagai et al., 1992). Irradiation
of 5. mansoni cercariae with UVC (wavelength 254nm) at a dose of 15mJ/cm2 can
prevent them from migrating from the host skin to the lung (Kumagai et af., 1992).
Cercariae that had been attenuated with the aforementioned UV dose, were found to
elicit significant immune protection in mice and guinea pigs but not in Mongolian
gerbils (Kamiya ef @f., 1893b). Similar results for Mongolian gerbils were also seen
when the animals were immunized with radioactive raysirradiated cercariae in which
no immune protection was observed (Kamiya ef al., 1993a). Moreover, in the immun-
ized guinea pig model, it was observed that the antigen presenting dendritic cells such
. as the epidermal Langerhans cell, played an important role in the induction of
effective immune protection in the host (Sato and Kamiya, 1995).

(4) Research on the diagnosis of schistosomiasis mansoni

Many immunodiagnostic methods had been developed of schistosomiasis. During
the seminar on “Application of modern technology for immunodiagnosis in schis-
tosomiasis”, held in Shanghai, China, in 1990, sponsored by WHO/TDR/ICGEB, there
was a consensus that research on immunodiagnosis is an important area that needs to
be vigorously pursued. From a historical perspective, comparatively much more
research on immunodiagnosis of schistosomiasis japonica had been carried out than
schistosomiasis mansoni in Japan.

Yoshimura (1968) and Aoki {1980} compared the protein profile and hemoglobinase----
of both S. japonicum and S. mansoni, and found that there are S. mansoni specific
proteins. Since schistosomiasis is endemic mainly in developing countries, there arises
a need to develop a simple and cheap diagnostic test that is robust and feasible for use
under field condition. Thus, the modified circumoval precipitin test (COPT) became
the answer for the aforementioned problem. Since it became clear that the schis-
tosome egg glycoprotein was heat-resistant (Kamiya, 1981), it was possible to use
formalin-fixed, alcohol-fixed, acetone-fixed and even naturally dried schistosome
eggs as antigen in COPT (Kamiya, 1983, 1992; Kamiya ef al., 1991). Based on the
reaction principle in COPT, a method to diagnose the presence of immune complex in
the schistosome egg using histological section of formalin-fixed egg as antigen had
been developed and became known as intraoval precipitin test JOPT) (Kamiya, 1992).
Moreover, for field application, skin test using S. mansoni VBS (veronal buffer saline)
antigen or protease antigen (Senft Antigen) (Yokogawa et al., 1984) and ELISA using
schistosome egg antigen, had been employed with satisfactory results.

Presently, there are many factors that limit most of the immunodiagnostic tests for
use in the field. For a feasible field test, the test must ideally includes the following
conditions: simple and rapid, able to detect the target molecules in easily collected
samples such as urine, use of test reagent that is stable and easily stored under
tropical condition, a standardized procedure test that can clearly shows a positive or
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a negative result, a test kit that is cheap and one that can evaluate the efficacy of
therapy. To meet these field requirements, there is a need to use the recent modern
technology to develop an ideal immunodiagnostic test. Foe example, to develop a test
for detecting circulating antigen, there is a need to first produce an antigen such as a
recombinant protein antigen that can elicit strong humoral response for the produc-
tion of monoclonal antibody. It is hoped that the recent advances in biotechnology can
contribute greatly towards the development of the test. :

{5) Conclusion

The above is an overview of the research on schistosomiasis mansoni and due to the
great diversity of the research being carried out as well as the limited space allotted
. for this article, it has not been possible to clearly identify in detail the significance of
each of the research results. Biological research on S. mansoni, especially on the
interaction between the snail intermediate host and the schistosome, has been consid-
ered as very important from the epidemiological perspective of this disease. However,
this topic was not touched upon in this article. With a phalanx of molecular biological
tools at our disposal, it will be interesting to see which direction future research on
schistosomiasis mansoni will be headed for.
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