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Jitilk HUE paragonimiasis {3 HA # iAo, wWE, A,
HEROEE T V7 #ECESFET 5. Bl (1961,
1964) 1 X AVEH BICIXE S K OERMb TS
25, N BE 2 2 TREERBEE TR Y = 27 v~
VW Paragonimus westermani (Kerbert, 1878) ™

KT, FOMITHERMAEL LTORREERFESEZEZ OIS
BELD P, REEESRLTVERY., Y=ZXF A<y

fifitk B DAK DO FETWALIIME TH 25, LiIFLIE, Hfi
RO b BIIFEL, exid, N B DE

D, R, fehE, R, R, BN, BUR, KM, M
[, BEE, KTHEBRZECBTZRERGOATY 5.
THEDORFFLADOHT, MEEIEBD CEELREL
VEBIL, Lich > TRk BiE i iR el o
BCOLEELAFENED—DLEZ ATV 3.

TRt BUEE LY, KR (1887) I k> Tha® T ik &
7z, BEIZ26F 0 BF T1885 4K, X, HINd
Y, 18874E5 AL, TAMAFRDORBRIE & & 1z
FTXoki), 47 BORBHRIEL Lz, SHROFER,
ARBEPEER TRISEIEIC KRB 2 S BIPROEE D Y,
FICHBEEEICIEINKR D 2 [HOBEN D v, ZOHITHik
BERBRRER S

BT 1889 4F, 29 FDBFTY v 7 Vv BITAPA
FEIL, M1F15HORBTREE LcHBRE»HE
(1889) X UNLIHR (1889) 12 X Y #ish & iz 28, % TAFN
i A Ak BURE L TIES e, £k, HE (1890,
1891, 1897), #EM - HEA (1899), #hf (1902) i X v %E
BihsEEE b, Lk (1900) 3R duE i B3 5 it
OFRTIERE D HE D 72164 % HEL, B IZ Inouye
(1903) 1 BB 13 259 T 19 Bl oFE et s L.
Z D%, BRG], HRFIRKL LH]EELHR, <bL\V
b REESN. BEETHEAR, &%, BE» LK
T H A9 250 B fEfT BAE O HERH Y, EETIX
Grauman et al. (1957), Mitsuno ef al.(1952), i)l &
(1957), By (1960), *AlRF(1962) K OVZ&2ps - BT (1963)
DL DBLWIERAERELN TV 3.

Z DFR I IR AE I o\ T OB FRRY SR B R E
FIIESE L BRENTV SR, ZHIZK LT, &RECHE
T B ERIFIFEIZMRD T <, Fh b OIS
ERTTHB.

A R EBRAIT TR BUE 2 (E 5 5 & A TR IO
ZEWEAE) 5 (1916) 35 X ¥ Yokogawa & Suemori (1921)

RFR : AKEERESBEE (FE: BN ERZR)

Present address: First Department of Surgery, Faculty of Medicine, Kyushu University, Fukuoka, Japan
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o CEEshE. oY= A7 v~ VhlikEZ A
W, 1) RpREEER R E A X0 BT FIHIC EA
L, BEfFEDA XOFLEL b HEENICBITT 20 EH
NBER, 2) WNHEBINREZ T L TEES MR 2RI
%D5FEER, 3) BBELTHEx O REHCHD Mikhz
EEEERNC AN R BESY 2225 &35 ER
4) YFEmR bk ZRENIC AN THENCRAT S
DEFARDZERET RO, 2 b DOFEROKER, 261
A ORNEE R L ol LE LTV 5. B
W dpk & BN IC AT 5 R T D AN O E R O
HfiRn a7l CHEENC—RHELELONI DR
HEDERRTVBOLTHS. ERMRECOVT
i, WTFhb B o i@ oinoflceRELTE
Y, BEEET RIS oV TIERARER .

Wiz, ik BER O R ZEIC o\ T O EBRAIITZE & 5]
AT D TeDITEA « k& (1943) TH 5. 1 5i% Afri-
ca et al.(1935,1936) S ANDOERNIC F4T 2Bk R
FOIIRNDOLNR, ik, FHI% 0 EG EEELEEE O M
FRICRELTERARREZRI T L 27t L%
MHE v ERT, MRETLZORESEY H 5 & &
%, VATV UHRBEOR Ze VA Y T EROMIC
Hx THREE#RZ SEeA X ABHERE L, RE
TBIT B BINTEICMAERIT Y KT X Y AT K
TBRRIBITL, £F0HIIRELZEZITEEZH L,
L. '

Eie, KR (1964) 3 ARIFEMIR MBRL A 27 X XIT
HIFREIC X DR DI MOREIC oW THE L.

EH 3o TR (1963) L i KRE—SFHZ BT B
Fii i HE D 6 451l & B AT LIRS L7 as, Z OBkt
W HAE DFEERAIRITE 21T 7 v, BiWMAT R BIE 215 &
Ll LTz,

FHRBEUHE

ERICHACI MR RZEE LT KEME S Parago-
nimus ohirai Miyazaki, 1939 TH 52, MV =27
= Bl B Paragonimus westermani (Kerbert,
1878) B OVEIR ik s, Paragonimus miyazakii Kamo
et al., 1961 LAER L7-.

INDHOMREAZ LAY TIE, ZRENEZH
fEETH 5 27Xy A Sesarma dehaani, &7 X7
= Eriocheir japonicus Je U7 H = Potamon deha-
ani HEDT.

i BRI Z b0 A F N VT ERERAMICE X

IeF A a7 2 XIKOA XORilgH b K 57250152
ST YR

FIRTEHMENC AN DR BT VX 2B ) TiX
RE AT AEKT 10 BB L, HHEIC penicillink
O streptomycin ZFAEBREAKICB LIS, 2&+
WA YT CIHEOLELE AL, 37°C Icftkb HARBIE
Zixhore.

FEBRIZF A A 37 3 2 3R E 200 ~300g
DLDTHDOT-.

EBRHAOA XL FE8~15kg OHLDOT, mMTHAL
bW, FEOKRETIE, BWRTTROA XITITHR SR
O EABRIIFRD b Twirwy. X2 b RKERTRL»
BEED.

B OBEZEA 2 S ik R 2 & 3T, BT suce-
inyl choline chloride (succin) ¥&W#& Dz FiESH 21T\,
FHEIRZUINT L CHR oML S €24, HEF LS AE
ARTHEEBRENEZE, ZOWREED ThiEE ST LR
BRI, BMEZDLEALBREDOTERIZED .

FEEREN OFREEIZIE pentobarbital sodium % i v,
FWE—MEAF R OISR ORI E> TT 2272, T
hbbEEIHEL, 2%3— FFrERUALETL
2= )V THEFEITA, BfiE s SE7, ISR R EF
ADEE, BHEILINEE /TR, B2 5 oML EE
T OB % f\ ki UZe, Tl 2 Bl S T i Bufk 2
WALLD, FEoHIMmEsEMc X v kil Lz, BT
WCHAHRAZIERZEAC, TN, KA Lk, @
W, FHAET L FIRHC penicillin 40 FFHAT & 1 Lz,
FMOBBIZIER DL, FMEZTBWITE
FEEP D SO TR TH oM.

Th bOFMEZIT - 8ic —EHMHE, succin ©
T ESR TR, BEBIRZ O, Blimo#, M, M
EEp, FEHERROMERE L. HL, B Lcboik
EbicHR L.

FEREW OO FHIREOLERTE L, £k
FOEE 10 % PRV Y CTEREMBEZEL, #5mm
FER CHIZERT 21772\, RIRFEOR D bHmh b
FAREAR 2 RUYE L.

RN BIFORBIRICETH O Ly L 5. T
BHHHIMET S B OMRO—FETERKICTL Y,
EFHAIK CEL Y- THREYF 4 F— TR E ST
L, HERARERAE Y Y /TR CANT—F L &R
3ml ANz, X <#HREL, 1500 [ElE T # 2 sy sr it
L7z, ZomEZERTHITHIINAAONS. ZORE
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Table 1 Injection into dog’s carotid artery with excysted metacercariae

. No. No. worms : No. worms ,
Dog no. PS}?;C]ES'Of metacercariae D_ays ta.fter in pleural Neur ologic in cranial Grci)lslsblf:ilgns
gonimus injested injection ity signs cavity

i P. ohirai 60 3 0 None 0 Grossly normal

2 " 50 5 0 ” 0 Slight congestion

3 " 40 10 0 1" 0 Grossly normal

4 " 80 15 0 " 0 "

5 " 60 20 0 " 0 "

6 ” 60 28 0 ” 0 "

7 " 50 31 0 ” 0 "

8 " 60 39 0 " 0 "

9 P. westermani 40 15 0 ” 0 "

10 " 40 22 0 " 0 "

11 " 30 39 0 " 0 "

12 P. miyazakii 40 20 0 " 0 ”

13 " 60 35 0 " 0 "

* The dog died spontaneously.

Table 2 Implantation of adult flukes around dog’s carotid artery

No. worms found around

No. worms No. worms

Species of No. flukes  Days after carotid art. at autopsy : . <
Dog ro. Paragonimus implanted  implantation living A i cg\l,??;al mcaclzaiil;al
il P. ohirai 7 2 5 2 0 0
2 " 6 8 4 2 0 0
& ” 15 8 10 2 3 0
4 " 20 10 8 8 0 0
5 " 15 12 5 8 0 0
6 " 5 12 1 2% il 0
7 ” 9 15 2 2% 0 0
8 ” 18 20 0 i 0 0
9 " 20 25 0 i 0 0
10 P. westermani 10 5 4 5 0 0
11 " 10 10 3 % 0 0
12 P. miyazakii 10 6 5 4 0 0
13 " 6 10 4 il 0 0

* Other worms were disintegrated.
*#* All worms were disintegrated.

KRN 2808 L, R, NIRRT i =
5L, WIFnhrOMOIITR 57e. A XRPR T DD
FREE L TR = 1LE R Singer (1962) 3 WNZ Reighard
& Jennings (1901) OEIZHE D7z,

KB R

1. RO & BB 81T 2 ik B O EZE NBAT

Tz AT Ny iEEO A 2B )T R ISEDA
T 30~200 #E AL, 68~168 Hkic Mgk OFHZE
NEFRUz., TR 5DA XOLHFNIT 19~108 D H % fiti
BEPIIZ 380D 7225, BHENIC A BE 2RO o7k,
E7o, I b RIRAICRE RO 207, KM h
DAZENVH)T 230 TORARYLE ¥ 25FHDA X

%, 80~102 H7%IT fF# LT 18~22 » Rt & FfiiIC
BN, SHEENCBITEREH LEr2k. T,
Ji oD PIHRYRZE & ZERA L 7R v o7z, AR B IR oD 2
FEnH Y7 & 50 £721% 100 Fo 8THDA XiT R &
BT 86~287 HAAMFEIL72AS, &)z filgric ki & 38
WIIT S 2 hvb b, FEEPN R K ORZE 2580 750
DTE,

FakfAvi-ERTIE, STHICEIRMBLD A Z v
# V7 % 30 £72 50 o5 % 69~120 A% 1T #fk L 72
25, TFEHPURA L RE b eRBED bhvir ok, KF
i B 2 R S ¥ e A 27 3 A 3THHIC b BHENE
B OKPAIIRIAZE 238 7 otz

Pk, 4 X288, *=28HF, FAIFNHEM 1
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Table 3 Direct introduction of metacercariae into dog’s subdural space

2 No. meta- Days after Neuro- No. worms No. worms .
Dog no. PSpec1es.of cercariae  introduc- logic  in pleural in cranial Groisblres.lons
aragonimus  introduced tion signs cavity cavity o et
1 P. ohirai 60 74 None 0 0 Dural adhesion under
the burr hole
2 " 50 10 " 0 0 "
3 " 50 12 " 0 0 ”
4 " 80 14 " 0 0 Slight congestion of
right hemisphere
5 ” 60* 18 " 0 0 Grossly normal
6 " 70 21 " 0 0 "
T " 20 30 ” 0 0 "
8 " 80* 50 ” 0 0 "
9 " 30 50 " 0 0 "
10 P. westermani 80 10 " 0 0 Slight congestion of
right hemisphere
11 " 30* 20 " 0 0 Grossly normal
12 P. miyazakii 50 15 " 0 0 "
13 " 50* 20 " 0 0 "
14 " 40 20 " 0 0 "

* Encysted metacercariae were used.

A, BflicBvT, BEOHEEABITR OMAIRKE
Bwirhotk.
2. BhAmNg B 21 5 2B
1) SEBIRPORE LA XA DY T EEATS
EBR
Table 1 T3 & D ICKEMMEE, V=T L<
W R OVEIGHiR D A Z ek Y 7 2SS T, F
A BB LicleA X O—{SEBNRNICEEA LI, 20
, KERRBEDO 2 ZELB YT 60 % TEALE A XX
3 HERITIET: LichS, fhoFMA X 3Lk £ CEFL
Tz, 3~39 HIZICHEHERE BV THED BE &7
D, WTFRIZ S ERHNER 0. MTIIEEDT
MZEDLODENIE, KR IRAHRE 2D
Ofc. EFHEE, HRERERLEZLOL 1ok,
2) HEEIREEICR R AT 558
Table 2 (X 3FEDMK B E A X OFHBIIRFEFEICE AL
T, HERNBTERACERERTHS. ThboHA
SNRBREHE VBB T L 2L, BEALEPHA
SNTEPTICE EE TR, 2HIcBTHOR 1L
FondhEriENICER Sz, HEENICEBA LR
HieRnL, e, HILABCHFEL-BRELRD L
Nishote., HEAE I T, kB oficidEr
BfET 208D )V ERICEZ bR VER b D -T2,
3) RAEENHY T EFEBNICHEAT 2R
BREATFARIC & U TR RIS T I R L4 & 72 3
L2\ BREDMR IR A 7 €V ) 7 ZEBEEA LIckER

7% Table 3 Tdh 5. 20~80D A XA H VT & EA
L, 7TH»550 B ETHE LA X 14 BHIiZ2FIRE
WERTZ e AR L. SIRBCEANIc2Rkh
ERBDT, M bRBIAEERD Lok, BHEF
ZHIL &, BHRILMITE O THEBEABICES L, KRk
BRICEEE D FRMA A DI fliZ o723, MR
IRERZE X R >0, e, THHEE, MEENZ, rFC
1z % ik R FE RSk R 2o 7.

4) FBBREHEBNCHEATOIER

Table 4 [XBAZETFAMTIC & Y ik sk h % [E TR T i
A LERBRELZTT. A X 255, KEMkEE
A 16, 7= RF A< fiREBAGIN 4, HEH
W BHIEAHIN 5 THo HRETO B FRO B
Y, BE3BREL1ETHO. FNOBEI LM
BEHICIET LicA X3t
FMEfTholA X 2555 74, F= 3d 1fic A
L AIRREZED, 2od, 4 X546, x=a 1#lic
FEENBUIMEANICE SRR EIEH Lz, £/, 4 X
2 Blic 2 N E NABTIEE L FRRE OMER B bh
.

Wi Zh b DEREMWOF T, JAERERER L
404 XL 1HOF IS TRTT 2.
FBRA X No. 3 fAHE 9.8 kg M

1963 48 10 A 3 HFHfy, KMk Ak h % 10 Po/ e
HOBETICHA L. IFEEBRE. KRSHTHESE
72 & OMRIERIZED o, g5 HEIEZELTH
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Table 4 Direct introduction of adult flukes into the cranial cavity
through a trephination hole

No. worms in

Species of Days 2 s .
Animal Igamgn- . gukeg after i}ry1tro- Neurologic _cranial cavity Gross lesions of brain
# nithys.  oiroduce duction RIENS living dead
Dog no. 1 P. ohirai 10 3 None 0 5 Congestion under the burr hole.

" 2 " 10 3 " 0 3 Congestion and hemorrhage on the
left parietal cortex. Necrosis
associated with hemorrhage in the
lobe.

1 3 " 10 5 " 4 0 Necrosis associated with hemorrhage
in the left parietal and temporal lobes.

" 4 " 18 T Ataxia 5 0 Diffuse congestion of the cortex bila-
terally. Blood clot on the right
parietal cortex. Necrosis with
hemorrhage in the cerebellum. One
worm in the fourth ventricle.

" 5% " 5 9 Hemiplegia, 0 0 Diffuse congestion of the cortex bila-

right terally. Necrosis with hemorrhage in
the right parietal and temporal lobes.

" 6 " 9 12 None 0 0 Increased density of the dura mater.
Mucopurulent material on the base
of skull.

" 7 " 1 14 " 0 0 Dural adhesion under the burr hole.

" 8 " 10 16 " 1 0 Diffuse congestion of left hemisphere.
Necrosis with hemorrhage in the left
parietal lobe.

” 9 " 10 20 " 0 0 Dural adhesion under the burr hole.
Mucopurulent material in the base
of the skull.

10 " 10 30 " 0 0 Grossly unremarkable.

" 11 ” 10 38 " 0 0 "

no 12 " 20 45 " 0 0 "

" 13 " 20 45 " 0 0 "

" 14 " 15 61 " 0 0 "

nm 15 " 15 120 ” 0 0 "

" 16 " 15 212 " 0 0 "

1 17 P. westermani 10 7 " 2 3 Congestion of right hemisphere.
Necrosis with hemorrhage in the
right parietal lobe.

n 18 " 15 10 " 0 0 Dural adhesion under the burr hole.

no 19 " 10 30 " 0 0 Mucopurulent material in the subdu-
ral space of the left temporal region.

n o 20 " 10 30 " 0 0 Dural adhesion under the burr hole.

1n 21 P. miyazakii 10 7 " 0 0 Congestion under the burr hole.

n 22 ” 10 7 " 3 0 Congestion of right hemisphere.
Necrosis with hemorrhage in the
right parietal lobe.

n 23 " 10 61 " 0 0 Grossly unremarkable.

n 24 " 20 184 " 0 0 "

n 25 " 20 307 " 0 0 "

Cat no. 1% P. ohirai 10 15 " 0 0 Dural adhesion under the burr hole.

” 2 " 10 15 " 1 0 Congestion of the cortex bilaterally.
Blood clot on the right parietal
cortex. Necrosis with hemorrhage
in the right parietal lobe.

" 3 " 20 31 " 0 0 Grossly unremarkable.

* The animal died spontaneously.
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Table 5 Paragonimus ova in the brain of dogs and cats found by utilizing
a new method of centrifuging homogenized brain tissue
: No. meta- No. Hemi- No. ova found in brain
Fistpmal Pffzisz:bgis c.erfcax;lehe 1?31?«?(:3?1? .W?rms sphere d Cere- Cere-  Brain Total
) infecte - in lungs  examine oo bellista ot
Dog no. 1 P. ohirai 30 257 27 Left 2 0 0 2
” 2 P. westermani 50 68 22 Left 2 0 0 2
” 3 " 100 168 22 Right 8 4 0 12
" 4 " 100 125 46 Left 6 2 0 9
" b " 50 152 23 Right 4 2 0 6
" 6 ”" 70 181 34 Left 3 1 0 4
" 7 " 60 131 29 Left 4 0 0 4
" 8 " 50 151 30 Left 8 3 0 11
" 9 " 50 152 2! Left 6 1 0 7
10 " 50 125 29 Left 10 6 0 16
" 11  P. miyazakii 100 287 21 Left 6 2 0 8
" 12 " 100 165 34 Left 4 3 0 7
- 13 " 100 199 52 Left 5 2 0 7
no 14 " 100 125 42 Right 6 2 0 8
” 15 " 100 125 24 Left 9 4 0 13
Cat no. 1 " 50 120 31 Right 8 8 0 11
" 2 " 50 69 22 Right 12 5 0 17
1" 3 " 30 98 20 Right 2 1 0 3
" 4 " 50 158 17 Left 6 2 0 8

WMEATE S, MR R 80 3. MificixEfdt
ICEE D Fr et 7n BB IMBE 7 580 7225, fh DIRZS 0 fiti
BRI FE R S e oz, BEEO FHTAIOEEIERE
FREFTRIRE R o, BHEHEHL L, BHELHT
TR AR ENICBE IR L, EPEERCAEETY
% 2 PLofifik b 2587z, HIZADEER bulbus olfact-
orius DTFIC2COAEEZ TV AR EERERL L. Nk
HOBE TIIEHEEREICOC X AEOTM Z D725, /I
I, #&75 EICR RIS OBIL 2R b0z, d
DOHIFEWTEEA T gyrus suprasylvius medius @ /&
7 SRERIC 2 THIL 2 £F 5 MRV IR RS 2580 72
5, MEPICRA L 7 BRI I RSk 7 v 072 . HLRRET A
TIiX, g. suprasylvius medius @ FEH 5 BEEIC T
THIEVIKILEZED, ZoWICHEEOHME S Y, K
LS 3 AFEEER, AFrPER & STk RBE 23R8 B,
JEPHARRR I b 2R OTREHAL, FPEk, Rk E R,
Hig, 7V 7HEOBAELED bhiz. BRI ®
a2 R0, T OBRILED S 13 CRIEREE M
ROBN DNV I & FEE NI FR D 72,

FZBR( X No. 4 {kE 11.5kg

1963 4F 12 H 3 HFHF.  KRSPMT B 13 P % A HIEEHE
DR TFICA L, ik oRBERIG T, MikbsAET
FHBERIC RO D 07285, 6 H BICIZBRITRICAR
CENZORE>EVEDBRD L IckDiz. THE
2l sdl, ZOERF—BOELRY, BLAEHTR

{7e27eDT, HUTHBRETR o Mkl &N
MEMBER I BAL 2 380§, MR B LR ok, BEEo
FIRANZ BT bR 2R L, BELEmomBILRMNE
HEBERE L Twic, ARBERERSEIZ O E Atkic T
ML TV, Gyrus suprasylvius medius, G. ectosylvius
medius &' G. sylvius medius 12, FHFI/INEEEK
OEEMSE & RO 2B - (Figs. 1, 3). MMZTHEE
e SEH UCRIRBIER 21T 9 L, & bic/NMoED
Lobulus ansiformis, Flocculus, Paraflocculus ¢ —3 53
g h i %k 5 REEOEIEI 55T/ (Fig. 2).
fiti R Bk G. suprasylvius medius OEEIMHET 7> 5
1JE, /@ Bulbus olfactorius MTFEFET 5 NKIEE A D
1L, AOHRBEEE?S 1L, HESEE /MR
B2, FSEARRIN, T RTHEETVE.

HIEEWTEA T3 D Gyrus suprasylvius medius, G.
ectosylvius medius O G. sylvius @ B R OBHE N
IZZhEh 3 DI % s o 7ol R RS 2338
WwhME, Eiz, NEEBTY, AW Lobulus ansifo-
rmis, Flocculus, Paraflocculus (2 Hiffl, B#EER OFREM:
BRA LT,

FEAREAT R CIRIR IR S O BB B 23 % 0, i,
GFEEER, AFHRER, YREGMAL, BUURRZEGED Hh, FEFE
7Y 7RI OBEE S o7z (Fig. 11). /DK, MR
OFFARTILE 4 HEANIC 1IE0 Bl E 580, ZoEMIC
BEROBRIRE, ek, FREIROEEOEENED &
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iz, (Fig. 12)

A& T — i Rt T, IRk, HRREROBETH

ZROBEEZIR U, 4R X D /NRBE I 2 THE
BV b, T RIE & SR FRRER, A
EM OB 280z, ZoMo/NEORBEZBIES N
TYRIEMI A ZEGED i, 7 ) 7oA LR
i,

FEBRA X No. 5 {k#E 10.2kg X

1964 48 6 A 29 B, AREEEH 225 LT BT
KRR B 5 LA L7z, ORI RF Td o 12
5, 7 B HICHTIRICARIK O BREL 25380 b, RO H
AR OREL AL DLE X Hicikoz. 9HHA
WA OMET S DIC#T LTI TR AY, %
DRADYHFHIZFET Uiz, 1RSI HR L22S, Haoks
PR ORI B B & 3B i v o e, BEFR O T4 A
DIREIXRIFTH o703, AWEEHOBEEILE 5 I 7H
Sy DR O— I MEE TS LTz, 2z & Yl
U CEREE N Z il ~72 2%, ik Bix 8 RLHsfe 7z 2so 7z,
MM ISR 2 B AR D072y, ZERIMEBR A 73
FEHCRIL LT e

ZEIEEBE Tlx Gyrus suprasylvius posterior ¢ Sulcus
sylvius WCITVERZY A3 —EPREEE &S, Z iz 2 oD%k
BIR DR DFRD b iz (Figs. 6, 7).

MO RTEEMTHEA Clx Gyrus suprasylvius medius |2
BB LB T T Hifl: £ 5 BRIFEED #5E, G.
suprasylvius posterior OFFEH & FHEIZ T T2oD
[FBEDYEHL, %72 Sulcus entolateralis 7> 5 G. lateralis
Je O G. postlateralis 12 221F T [REED REM Kz G
lateralis 7% G. ectosylvius anterior T2} T fiE W
kR IVIRDIFE D ZBD Sz (Figs. 8, 9, 10).

FERRSRIPT R E LCix, G. suprasylvius posterior @
FOE D BRIENICET 5 WA, Hiic 8IBERS &
D, M2 ROT, FPER, Rk L Iticiek
Hfu2FED b, BLHLEECIZIRAMAE, ~EVT Y
VEEABRLCMBEBIE T S Y 7HEROREE RO 5
N, BAEEANICIZBIIAEIEL T/, fhoiR{bEDYE
ZHBERREFTAZE LT (Fig. 13, 14).

B A X No. 8 {KE 12.5kg

1963 410 A 23 BHFHT. KPAfigkh 10 JT & 7=
TR T ICHRA. FINGEE R, ATRAATRE KRS
DOMFTEIR SRR ER ok, HiB 16 HEITEL
THBR 2ATIR D7z, MR O Biligiic Bk i 2 38
+, BEHOFMAIORKRIEREFT, Tﬁ%iﬁl[ﬁﬂﬁi’fﬁ& T
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TREKRMLEERICBEEO VL AMORMER D, 2N
VT L EPEEEC 1ILoA X2k E a5 L
7o, BMATBANTERA Tl ED G. ectosylvius medius 12 fZ
Bh BB T ColE s O RFEERE 2 53
Do, FREITRIZ ERROMEERIC 2 o 0B S D,
TRER D b DIFIAL R I MR SMELICEY Bh, K
LB OV BEIC i if, 23D TEsM & Shic 7 rhEk,
BFRRER 2 DN iR, & DAL ZE D IR 2R
To. RREICH ZWALETIZ YY) 7 oA RTR <, KT
b U URER, FTATHBEOANESTY vEEARLE
FERRERTEHIIL OB & SR AR OB 3B Y, HifL
B, mIRER® (Fig 15).

EBRFX= No. 2

1963 4E 12 H 23 HFHF. AN T F & £4LLKF
Jiilk H % 10 DUREIE FICfRA L C REABABI L 72, fiTeid
R, RBCHREIRORHEZEY +, %15 HE
CHR L2 2s, Bl OF il ik & 2 s o
7. BEESOFNANIBRERT. HEEFEZHEL L, EAD
RHEEIC N EAMEDOTEIMA S VD, MEEEHIC 1 L4 X
TSR B 23R L7z, D G. suprasylvius L O
@ G. marginalis T S. ansatus 3T < DREITH & 2378
g2 o7 (Fig 4). AN C I FIMEREC H
%7 5 BRIFVEEE A o7, FRRIT I RE X Y &
B H T TR T O MR HfL & 350 72 bR 2338
HoHh, oS ANETCEL T, FHERO
EE TR PN AE QNS IS PR AR & 4,
YR HENIC DR D & iz

3. BMANIC T 2 Bk IR D FLE

Table 5 [ 3FEDHIRHA X LA Y 7 2REOEE L
TRREAHEAICED Sz X, Fa0MzrEYF
AF—THMWE L, BILLCEEHLBIFERT. ZTh
b HINIRIE, AEPEEL TV
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EXPERIMENTAL STUDIES ON CEREBRAL PARAGONIMIASIS

KENICHI NISHIMURA

(Department of FParasitology, Faculty of Medicine, Kyushu
University, Fukuoka, Japan)

The oriental lung fluke, Paragonimus westermani (Kerbert, 1878) occasionally migrates
nto the cranial cavity of man producing serious lesions of the central nervous system. The
disorder, cerebral paragonimiasis presents an important neurosurgical problem in the Far East.
Since Otani first described this disease in 1887, more than 250 cases have been reported, especially
from Japan, Korea and Formosa. However, only a very few papers have been published up to
the present, which are related to experimental studies of cerebral paragonimiasis. Yokogawa
et al. (1916) experimentally attempted to produce the disease in dogs, with negative results.

Experimental studies were performed by the author to produce cerebral paragonimiasis in
such mammals as dog, cat and albino rat, and the results obtained are as follows :

1. After orally introducing such lung flukes as Paragonimus westermani, P. ohirai
Miyazaki, 1939 and P. miyazakii Kamo et al., 1961 into 28 dogs, 8 cats and 37 rats, the
animals were sacrificed and the cranial cavities including the brains were then examined. No
worms or gross lesions were found.

2. Although no demonstrable gross lesions were recognized, many Paragonimus ova
were discovered in the brain of all cases by a new method of centrifuging homogenized brain
tissue.

3. Adult flukes which were implanted around the carotid artery of dogs did not migrate
into the cranial cavity.

4. None of metacercariae which were injected into the carotid artery of dogs were
found in the cranial cavity or in the brain.

5. Direct introduction of the metacercariae through a trephination into the subdural space
did not produce any gross lesions in the brain.

6. After adult flukes were directly introduced into the subdural space, 17 of 25 dogs and
1 of 3 cats showed gross, circumscribed necrosis associated with hemorrhage in the brain, and
additionally two dogs manifested progressive hemiplegia and ataxia, respectively. At necropsy
performed 5 to 16 days after the operation, living flukes were found in the cranial cavity of 5
dogs and 1 cat. One fluke was found in the fourth ventricle of the dog suffering from progressive
ataxia.

7. The lesions thus produced in the central nervous system, particularly in the brain
resemble those of human cerebral paragonimiasis. The pathological changes, such as necrosis,
hemorrhage, cell infiltration of both neutrophils and eosinophils, proliferating glia cells and

scattered ova are quite similar to each other.
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From these results, it may be presumed that the human cerebral paragonimiasis is caused
by direct migration of the flukes in the cranial cavity, and not by embolism of the ova only.
The author believes that he produced typical cerebral paragonimiasis in experimental animals for

the first time.

Explanation of Figures

Fig. 1. Gross lesions in the cerebral cortex of Dog No. 4, which were produced by direct introduction
with Paragonimus ohirai into the subdural space. (dorsal view)

Fig. 2. Gross lesions extending to Lobulus ansiformis, Flocculus and Paraflocculus of the same dog.
(ventral view)

Fig. 3. The same lesions as Fig. 1. (lateral view)

Fig. 4. Gross lesions in the cerebral cortex of Cat No. 2, which were produced by direct introduction
with P. ohirai into the subdural space. (dorsal view)

Fig. 5. Coronal section of the cerebrum of Dog No. 4. showing circumscribed necrosis associated with
hemorrhage in the gray and white matter.

Figs. 6.& 7. Small canali in the cerebral cortex of Dog No. 5. presumably through which flukes passed.

Figs. 8,9.& 10. Coronal section of the cerebrum of Dog No. 5 showing circumscribed necrosis asso-
ciated with hemorrhage in the gray and white matter.

Fig. 11. Histological appearance of the cerebral lesion of Dog No. 4 showing necrosis, hemorrhage, cell
infiltration both of neutrophils and eosinophils together with the Paragonimus ova. (H. E.,
X 107)

Fig. 12. Histological appearance of the cerebral lesion showing a fluke and the surrounding cell infiltr-
ation and ova in the fourth ventricle of Dog No. 4. (H. E., X26)

Figs. 13.& 14. Histological appearance of the cerebral lesion of Dog No. 5. (H. E., x71, X370)
Fig. 15. Histological appearance of the cerebral lesion of Dog No. 8. (H. E., x144)

Fig. 16. Histological appearance of human cerebral paragonimiasis. (H. E., X144)
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