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入10rph010gical (1ifferentiation beいVee口 ndult
1)"1'ago,1h"NS IY01リSιαリM那is che口,1940 and

1/,011iんli 入心yazaki,1939 is di缶Cult. C11en
1940 suggested t11at a differentiation α川1(1 be

Inade hy い¥o features: D tl〕e shape and ar・
nngement of t11e cuticulat spine5 皐nd 2) dle
SIMpe of dle central mess in t11e testes (1〕

i/0たIS!イeナπリ1SiI 11aving slender central masses)
HO、、'ever、 Miya2aki a944 a、 b & 1947) 5tated

that it 、、'as impossible to (1istinguish lJ. i/・
Ok,1SI"リ1ιリ1Sis from 1コ,011h'ai because of simi.

Iarities i11 t11eir cuticular sl)ines i.e.、 shape
and nrrιlngement) and ovaries.1'anabe 1950

made a detailed investigation on the a口atoTny
Of adult lU口g nukes,1J. Toe.ヅel'ル1ιUli,,.011il'ιli
and 1コ. i/0ιiSιαリ1ιN3'is using so"(1mo(1els. He
Stated that it 乳,as very di拓Cult to diHerentiate
het訊'een l'. il0鳧Islie/1e/1Sis and l). ojliJ'ai l)e.

Cause their ovaries, cuticular spines, ratio of the
testes to the ovary, and t11e cel】tral ma5Ses of
dle testes 、vere very similar.

ISSI゛ki a953 & 1954) Tep0雌ed 11)at 小e い、,0

Species coul({ be (1iHeTentiated by characteristics

Of the i11tra・uterine eggs, i. e.. shape of the
egg, position of the maximum 、vidth of the

egg, si2e of the egg and Tatio of egg length to
、、'i(1th,、、'hen many eggs 、、,ere obserued and
nleasured.

Tomimura 1959 Compared the ovary nnd
testes of 1コ. iloki、Cιie/1e/1Sお、Yith those of l).

0/1h'"1. 1-1e stated that the ratio of t11e testes

to the ovary as l、,e11 as that of the lenRt11 to

Wjd小 of the testes were markedly larger in the
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(Rece武,ed for p、11)1icntion : AprⅡ 21.1969)

forrner than i11 the latter.5U芋1ミe5τing t11at t11ese

features could l)e used to identif丁 t11em eve口

in 、、,hole moU口t specimens.
Yoshimura 1969 a reported t11nt eaC11 ()f

111e three species of adult lung aukes,1'. W',S/ιリ'.
INa11i,/'.0/1i,'ιli and l^.リ1ハW之"ιリ'i. had a Specles

C1透racteristic disc electrophoretk pattern.'1'be

electroP110retic pr061e of l"'1r"g0πhリhl sp. dis.
tributed on sad0 151a11d (quite recently desi又、

"ated aS 1ノιtrugu"i"uil Sι1ι/0'りがis by Nliya2aki
N α1.(1968))乱'as essentia11y i(1entical to tEHt
Of lJ.0/1iJ"ιi althoug11 51i題1)t diHerences in

densities of several protein l)a11ds and Rf values

闇'ere found beいYeen tbe い、'O SI〕ecies (Yoshi.
mura,19691)).'rhe present studies 、Tere c0η,

ducted to determine if disc electrophore5i5
Could l)e utilized to eSね1)1ish (1eHnitiYe Specles

Characteristics for l'. i1ι,ι/sli'リ1ιリ1Siゞ.

Materials and 壺let110ds

In :、1ay.1968、 a total of 129 /)01ι1リιω1/JNI、・'1・
t'ιkリ'i:、,iyake et chiu_ 1965、熊'as c011ected at

AHlao vi11aHe in the shinlen (1istrict of

Taipei county、 Tai、van. chiu (1962) 6tst re、

Ported this area as el】(1emlc for paragonimiasis
韮oktsuenensis.'rhese cral)S 、、'ere immediately
brougbt to the author5' 1aboratory. T11e liYer5

、Yere remove(1 and the remaining body parts
Cut into sma11 Pieces U5ing a pair of scissors.
The metacercariae from se、'eral crabs 、、・ere

moTph010gicaⅡy determhled to be lJ. il0史istαクkリι.

1'、Yenty・nine adult 1且1)oratory l、、hite ratsゞ1S.

Were used as the experimental de6nitive hosts.



They 、、・ere stax'Ted for 3-5 days l〕efore infec・
As described by Miyazaki 1944 a ,in・tlon.

dividual t3tS や,ere fed 、vith the liTer tiS5Ues

and remaining parts of the l)odie5 0f 3~10
CTab5 (see Table l).

A11infected rats 、Yere autopsied 50 days later
and t11e 11dult 、、'orms haTvested. A11 0f t11e

U・orm5 、、,ere kel〕t in 09% physi010gical saline
Solution for 4~5110UTs in an lncubator at 28゜C.

T11e intestinnl metal)olites, and eggS 叉、'11icb 、{'ere
Shed,、vere c0Ⅱected : t11e latteT being used for
Otber experiments.气凡'orms removed froTn t11e
incubator l、・ere 、、'ashed いVice 、Tit11 0.9% P11y・

Si010gical saline solution and once ゞit11 disti!1ed
肌・ater hefore b'ophilizatlon.

Adult 、、'otm saline extracts 、Yere made by

homogenizing 50 mg of the dry 、Yorm in lml
Of o.9% physi010gical saline solutl0Π 6τSt 闇'ith
a motor (1ri、,en tissue grinder and dlen いνice

Wit11 a micr0110lnogenizer 50,ooo rpm30 sec・
Onds suspended in an ice 、、'ater badl.1be
resulting homogenate l、'as centrHuged いVice at
1,50o rpm fot 5 minutes at 2 C. The 5Upernat・
ant 01)tained 、、'as U5ed in tl)is study.

Disc electropl〕oresis l、'as performed hy the
method described by oTn5tein & DaviS 1962
and DaマiS 1964 Usirlg a standard 7.5゜0 皐・

Crylamlde l0闇"er gel.'「11e electrophore5is ap・
Paratus l、'as designed according to a modi6Cation
described bl, Daゞi5 & Lindsay a96力. TI,e
details o{ t11e electroP110retic technique eTn-

PI0}・ed in this study have been previously
described l〕y YOS11imura 1968).

The protein Yalue of t11e W110le 、、、OTm saline
extract 訊・aS 35.06 1ng ml as determined by the
Biuret l'eaction.

Tbe l〕est protein separationS 叉、'ere observed
、、,hen the extractS 肌'ere diluted wit、 tl)e 596

acrylamide spacet gel in c0Π比ast with usual
3.75% SI)acer gel at ratios of l :5~1:フ.1hese
dHutions 、、,ere employed throughout this stElcly.
From t11e protein value previously determined,
the amount of ptotein placed in eacl〕 gel
Column 、、・aS 584 μg fot the l:5 dilution and
'1{玲μg for t11e l :フ(1ilutio『1.

C0口Sisted of 8~9 gel columnsEaC11 run

Charged 、、・ith the 、凡'orm saline extracts and l
Or 2 Columns 、Yit11 norma1 11Uman sera. the

ReSⅡlts

Ihe Te5Ults of expeTime11ta11y infecting rats
With p. ilokls"ιノ1ι円Sis are summarized in l'able

1. TⅦ,o negatil,e lats 、、,ere found jn the group
fed W北h 4 Crabs. A11 0f the Temaining rats

yielded adult 、vorms.'rhe mean infection rate
WaS 93.196 (27た9)、 and the rnean 、、'orm l)urden
Per rat 闇'aS 6.6 (T丑ble l).

A total of 18 electrophoretic Tun$、、'as made.
A minlmum 0ι 23 distinct protein bancls 、、'as

Separated, of 、vhich 19 11ad a very high ねte
Of reproducibility, i.e., identi6ed from lo096
Of the gels.'rhe mean Rf value5, occutrence
freque口Cies for t11e separated harlds、 and t11e
Starldard de、,iatlons of the Rf values for t11e

Prominent bands are listed in Tal〕1e 2.
Numericalidenti6Cation of the ban(1S sepa・

rated from t11e present sl)ecieS 叉、'a5 made by
Rf values, ekctrophoTetic patternsCompanng

and staining qualities wit11 Similar ban(1S from
1コ.0/1ilYli,1コ.1υιSiι1'1,1aπi and p,?1U),aZι1鳧h,
、、・11ich 、、,ere previously establiS11ed by Yoshi・
mU地(1969 a).

Fe、Y vaTlations 、vere observed in t11e electTO・

Phoretic patterns A-c of Fig. D. A faint
band 21a 訊,as found in onb,3096 0f the ge15

and appeated to be separated from ba口d 22
、、,11iC11 工、・as very blutted.凡V11en band 21a 、、'ιIS
detected, then band 22 appeared a5 a narro、V,
Shatp disc A of F地.1). A faint band 8 、、'as
Observed bet嵐,een bandS 7 and 9 in 50% of

gels A & c of Fig.1. A faintband 11 、、'as
bel、veen bands lo and 12 in only 30% of$een

t11e gels c of F培.1). Band 9a l、'as fuzzl i11
and seemed to be separate(1 fromappearance

band lo 、、・11ich had a very higl) density 、、'ith a
Wide disc. Bot11 bandS 13 and 15 、、'ere usua11y

1且杜eT being used as a controlto cheC1ζ on the
gel condition.

Ten good gel columns 、vit11 Protein migrations
Of 34.5~35.5、mm 工先'ete selected 'OT analyses. The

methods for analyzinE t11e data have been pre・
Viously teported byYOS11imura 1968. Results
reported preTiously by YOSNmura 1969 a, b
for p. TC,esie1リπιUli,1),0/1h'ai, P.?Jπ)1ι1二"ιii
and p. saι10ι11Sis u'ere utilized for cornpaTative

5tudies.
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h喰h density components in p,011imi 、、'1〕ile,
in p, iloklsiιι1κリ1Sts, t11is area consists of

re1丑t武モ1y l'"Y de11Sity components, eNcept for
band 18 (FiR. 1). converscly,1)oth 51)ecies

1〕ave simiいτ Pnlterns at eaC11 e打d of t11e Hel
Culum".、1'瓢'O PTomi!10nt l)nn(1S (A and K)
identi6ed from t11e5e TeHi0τIS ι11)pear t0 1〕e

genus sl)eci6C proteinS ιIS I〕Te、,iously l〕ointed
Out by YOS11imLlra a969 a). 1n the (1ensito・
metTic tracin宮S、 t11e l、Yo species yield ιlt lea5t
Seven prominent peaks、 of 、、1!icl〕 four A. C,
E and K) are common to botl〕 species (Fig、

1)、 TI〕e relnιlining t1寸ec peaks (C-1, H-1and
H-2)ιITe C11aracteristics of n il0避八1αリ1{り゛SIS.

Band 18, corrcsponding to peal( H-1 in p

i/01リSliιリ1ιノJ訂S, is also a 11igh deΠ5ity comp011ent
Of l)0111 1J.0/1inli and lt Sιιι10ιリ1Siゞ_ 11〕ese

PealくS 、vere never seen in 1コ.τ0己ヅeナ'リtιυli and
P.リN'Yα之α厶ii see YOSI〕imura.1969 a

Band 22 from l). i/ok/Nkリkリがis is marke(Ⅱy

10、、・ in densi{y 馴'11en compared to b芭nd 22
Peak J from 四. ohiπιi Ⅷld a signi6Cant
di丘erence in R(Ⅶ1!ue 、、,as found (Pく5.0%)

HO、、,ever. no siH11i6Cant difference 、、'as found
in t11e Rf values of l)an(1 22 訊'hen compari'

made l)eいVeen l). ilok,1Sι1ιリ1ιリ1SISSons 、Yere

{rom TatS ιlnd 1コ. ohil'ai, n Tue寸e/'"1'uli or p

"1iJ.αにαιii from cats.'1'11US, this l)11n(1 Can
Pr01〕al)1y be regar(1ed ι15 i(1enlicalin a11 four
Species ('rable 3).1'he palterns of l)otl) 1〕an(1S
22 and 25 ate some、vhat simⅡat to those ftom

11 リ11),α欣1ιii and R Sαι10ιπSis (see Yoshimura、
1969 a, b).

Rf values of bot11 bandS 25 Peak K and
26 乳'ere signi6C且口tly di丘erent from t110se (f
,. ohiπli at the Tespective levels of pく0,1゜0
and pく1.096. HO、vever, bot11 bands appeat

t0 1)e closely Telated based on their staining
qualities and over a11 electroP110retic pattelns.
111e Rf va1口e of band 25 from E ilokis"e円ι町SIS

CI05e to t11e value o.844 from l'.Is very

Sad0ι11S6 YOS11imura,1969b . Theseobserva・

tions are supported by sibley 1960 、vbo stated
that "_.electrophoreticaⅡy identical peak5 in
(1i丘erent $pecies of tbe same genus result from
Proteins nearly identical in basic structure.
H0工、,el,et, the 五nalidenti6Cation of individual
bands must be made by analyzing t11e sepaTated

{ractionS 駕'ith various l〕ioC11e1ηical or immu・

nochemical techniques in t11e luture since the
Same R{ values for ban(1S i11 diHerent species

may not necessarily mean homo!og}、 and Yice
Versa 、、'11en (1iHereηCes in Rf val{1es are 口ot

t(川 lar筈e.
XaturalinteTmedinte hosts {or 1コ. i/0'リS"・

'りルリ15八 in l'aiⅦ'an are different from t110se in

bot11 Japan and main land (canto") china;
the intetmediate hosts for tlw former are a

fre511 、、 ater 5nail,Υ'J'i"1i/'1 "hhii Hal)e et 入1心'a・

ねki、 1962 (Miy勧aki & C11iu、 1962)(quite
recently (1esignated as o,k'OJ,1e1ιιリia lul,'リ1Sil
ιノ1hii by Davis (1967 & 1968)) an(1 a fresh
机・ater crab, poiイ1/110JI "1ハ、utakii (chiu,1962
X、'11ereas those for t11e latter い、'o areas are

t、叉・0 1)rackiS11 、、'ater snails、 Assi/,ιi/1',ιι 1αica A

Adan)s chen.1940 and .1.,ιU'"、ヅmlogiα1
Kutoda、 1958 10ITlim11ra '.1 dl.1960 a"d three

Of bracl{isb l、'ater crι11〕S、 Sイ,.ゞα1'1,1αι/ι・5Pecles

hdαナ1i H.入,1ilne、Ed、、'社tds (chen.1940;入,1iy包・

Zaki,1944 a)、 S, si/1'リ1S6 H.入,1ilne・Ed、、'aTd5
Chen.1940) an(1 Hι,1ia, h'i'1e,1S I/'iιiιリ!S (1e Haan

入jlannoji.195才). chiuan(115ai 19{詞 Studied
t11e parasiti$m of p. il01,istiιリ1ιノ1NS ITletacercariae
in po/イUリ0N J"iJ,"窒"k,ii cral)S. stating t11at dlere
、、'as no siani6Cant di任el'ence in nletacercerial
infestations beいYeen t11e5e cral)5 an(1 bracl{ish

、、,ater cral)S. chiu (1965) studied the larYal

d伽,elopment of tlw sl〕edes in l,'hhfi. He
r心Ported that reg牡t(ⅡeS5 0f t11e u,pe of snail
fresh 、、'ater oT brackish 、、、ateT)、 thete 、、'as no

Signi6じant (1i仟erence in the laTval development
an(1 moTP11010筈y. sil〕1ey 1960 stated that
-protein strudure is geneti"111y determined.
Ihus,辻 Can l〕e assumed thEH t11ピ Japa口ese
5train 、、'OUI(111ave ide"tlcal electr01)horeれC char・
acterislics 、vith the 5ttai" of l). ilok'iS1αリ1ιリ1SIS

{rom l'ai、、'an.、rhe pattern5 for The Japl{nese
Streln must l)e estal〕1iS11ed to determine l、'hether

t11e cliHere11Ce in いVo inter111ediate 110sts cHn

Signi6Cantly aHect t11e 、、'orm l)r')tein c01τIponents.

FroTn t卜le present data、 it can be concluded
t11at tke four species of lung aukes,1コ. Toesi、
el・Jna,1i,1コ.0/1h'ai, P.リNLYα肯'1ι'iiand 1コ. ii0史IS"・
ι11ι,1Sis, can l)e easil>' diHerentiated by t11eir
disc electrophoTetic patter115 細〕d t11at disc e・
Iectrophoretic procedures caΠ 1)e empl0丁e(1 as
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、型大平肺吸虫(parag0πi机Us iιoktsueπe見Sis chen,19↓0)成虫

のディスク電気泳動像,特に大平肺吸虫(P. ohirai Mn'azaki,

1939)との比較について

/1、翌!ブく了r・j1市川ι呈{ UJ'U'α1ι0/1iリ1".ゞ i/0ιb'1"リM11'is C11en,

1叫の成虫のディスク世気泳動像が本郁の分頚学_にの樋

的標徴となり得るかどうかを接討ナるため本尖験を行な

つた.特に成虫の形態学的特徴が棚亙に酷似する火平肺

咲虫との比桜に垂点を羅いた

中華民国台湾街台北県石門郷阿里芝村において採集し

たミャザキサワガニ(1'ohuJmh 川八'Ⅱ之ι1ιi0 の月干1強なら

びに細助した体部をラットに試食感染させて成虫を得

た.磁気泳動尖験には凍結乾燥虫体の0.9%生別食塩水
打ⅢⅡ液を井1いた.

本郁からは台Ⅲ,23本の明瞭な出内泳動帯が分雌され,


