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Electronlnicroscopic obser亨ation of pneunιOcystis carinii
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1)η',U1110の,工11S ια力π1↓ i5 111C causati、'c or・

U川liS11】 of f11ta1 1)neumonia encountered i11
ι11e l);1〔icnts wit11 Congenilal imnlune de・
ficiency disoNlct,Ⅲ' in dle recil)icnts 0ι dle
iln1111nloS1リ)1)1'esS武'c t11Cr二11)y for m111i耳nnnt
neopla5m,01'8an Ⅱ'ansl)1a11tnιion, ot ot11er
C011〔1ilions.1t also occ{n'5 i11 t11C PI'elnaⅡn'e
01' n1江lnouri511Cd inranls (13UI'ke and cood,
1973). Abo、'C 11U, i11 de、'CI01)ed counミ1'ics,
1'. r川'i111ι Pncunlonia is most freq"cn11y scen
i11 t11C I);Ⅱicn6 SU11CI'in筈 11'0"1 1eukemiι1
(、・V111ZCI'ι!1 イ11_ 19ア1). si1110ne Cιイι1.(1972)
111S05t:1tcd 111a【 1'.α11'hlii l、'11S lhc mosl fl'e・

q11Cnt 51〕ccific Cι111SC 0ι death during ιhc le・
nli島ion of C11ild110od leukemin. fⅡrther・

m01'C,ιhC 111Cldence 0ι 1). an'i111il)nC111110nia
i11 acUιe b'1111)11111ic lcukcmiιI can bc le111ted
10 lhe inte"sity of dle1110lheral)y (ト1U811es
ι'1 "1., 1975). PC】'cr11 ι1 '11.(197の S1唱gested
d111t nl01'c i11tensi、'e chC1110ιhcf111)y C1111Scd
ⅡIC 0τⅡbl'C:1k o[ 1).αι1'i11ii l)ne11nlonia by
11Cti、':1ιi"g t11C h1ι11)1);11'C】1L 四.αι1'i"ii i11feCⅡon
Cun"110nly n欄Ociarcd WⅡh ncoplas[ic dis・
Cascs.111CI'el01'C, it is cxpeclcd t11n1 ιhc CιIses
01 1J.ι'α1'i"ii l)nculnonin l、'i11 bc found lnm'C

Conιribution NO.'56 {rom t11e Depn"ment of
MediCι11 ZO010gy, Kyoto prefoctural uniYersity
Of Me(1icine, Ka、、'aramRC11i, Hirokoji, Kyoto
602, Jal)an.111is study 、vaS 5Upported by t11e
Granι・in・Aid foT scienti6C ResCιlrC11(NO.5'14037)
{rom 111e Depart111e11t of EduCιltion of JapRne5e
GOYernment

(Rcccncd f01' 1)11blicati011; 1'CI)r11;11'V 25,198の

fl'e〔1Ue11【1}' in fUιUI'C, bcC乱115e t11C t11m'nPγ 10t
nuli8nlUⅡ ncoP上15ⅡIs tcnds to becolne nlore
i11tCⅡSiYC.1nιIccd,ι11C n11"1bC冨 of CιIscs has

1'ecently i11CI'e11Sed also in lnl):1n, and p,
ml'hu'il)ncU1Ⅱonia 11as c01Πe to be one of
dlc lnosl hnl)OTuult con11〕1ications in t11e
n'C11t"1Cnt ol t11e ilnlnun0飢11)1n'cssed patients
(Yoshida eια1,,1978),

On ι11C 0111Cf hand,1-11唱'11CS ιια1,(197フ)
1'el〕01'1ed 1111辻 tl〕e l)rc、'entiYc adnliniSⅡ'11tion
Ol tril〕1ClhopTinl・SUI{ιlmet110xazole to thc
P11ticn{s wit11 CanccI 1、,h01、'CTe at 11ig11 1'isk
foT P.α↓1'iηh l)neul]10nia 鷲'as successfUⅡy
1)CI、f0Π11ed o、'cl a いVO・ycar l)eriod.1n 111e
1)cdiau'ic del)arⅡncnι 0{ 0ιn、 univel'sit}, hos.
PiU11,エ、'c h11、'e ;11So altclnpted dle cheluo・
1〕1'01〕h}'1;Ⅸis by this dr11g c0111binaιion for
;1boul n }'eal', and obtlti11Cd ι11e cxcC11Cnt l'e・

SHlts (AI'akι11、,:1 ιια1.,1979).
Ⅱ is iml)ortant to c0Πリ"'C11Cnd t11C life

C}'cle and Ⅱle ul×ononlic l)osition of p.
t'川'i11ii f01' the iml)ro、'enlcnt o{ n"e;11mcnt
;1nd l)rophy11Ⅸis. H01、'C、'cr, dle5e l)1'oblen〕S
h:tYc not yct been con6nncd, bealuse dlc

alteml〕t lo cU1Ⅱ工'alc lhc of菖11nisln h1 τ,iι?'0
11as n0ι C0111Plelcly succcc〔1Cd,ιhougl) S01〕1e
in、'e9ιig;1ι01'S I'CP01'ted lhιlt l). an"inii l)r01)a、
g:1tcd on lhc cC11 a111UI'c for R W11ile (pifer
ι,1 α1., 197フ; L;札0"'c ei ιι1.,197フ).ハ・1an}, i11、
エ'csti月aι01"S 11:1、'c discLlsscd t11e life cycle and
ι11C t:Ⅸononlic position of lhe 01'ga11isnl



most1γ on t11e b11Sis of t11eir elecn"onmicro・
Observations. Holvever, it iS 5ti11 atSC01)1C

isS11e, whet11er l).ια1'iπii is a plotozoan or a

f11ngus,川1〔1 1Vhedler n'ophozoites mU11iply
by binm'y 6Ssion, budding, or end0号eny
(seiferl a11(1 Pliess,1960; Bal'ton and camp・
be11,1969; vaⅥ'a and KUそa"a,1970; camp・

beⅡ,1972; V055en Cι al.,1978).
In 11)e l)tesent investigation, at[empts

Ivere n1ιlde t06nd out suitable 丘Xation and

PI'el〕1壮'alion l"edlod of nlaterial for clecn'on
microsc01)y as t11e 丑rst step, Then, t11e uln'a・
Sn・11Cι1Ⅱ'e of p. cal'iπii was studied to reveal

t11e life cyde, esl)eda11γ t11e development of
intracys[ic bodies and t11e lnultil)1ication of
壮Ophozoites.

h・eS11 6Xalive for 2 houls. The 6Xative 、VιIS

Cooled in cracked ice.

S0111e 111ngs of rats l、'el'e 11tilized t01)lel)1n'e
a l)eⅡe[ SI)ecinlen by dle al)1)1ication of t11e
Cyst concenn'ιttion nlelhod (1kai ιια1.,197フ.)
In brief, t11e 111ng tissue 、vas honl0菖enized
:1nd centriftloed. T11e sedilne11t was di8ested

IYi[h o.10。 C011agennse・1)11ysi010gical saHne
SOIU{ion and incubated nt 37 C for 2 h0山'S.

111e d喰Csled 11Uid l、,ιIS 乳ltaでd dⅡ'ough a
Sheet of gatue and ccntrif1唱ed. The sedi・
nlent い,aS 6Xed in buffeled glutafaldehyde
foT 2 h011rs. Afte虻 d11'ee tilnes lel)etition 0ξ
Cen11'if1唱;11ion and l、'aS11ing lvidl buHer so・
Iulion,小C lasl sedi111en「訊'a5 embedded i11
2% ag祉" 10 nlake a l)e11et

丁he sn'il〕s and t11e pe11ets 、、,a'e 6Xed il)
SeYe】'al s0111tionS ιIs f0110WS:(a) 0.6%-3%
bUⅡered l)otassiunl pc"nanganate (This
nxali、,e lvas not apl)1ied to dle l)e11et sl)eci・
nlen.)(b) 2.5% bU寵a'ed glutaraldehyde
f0Ⅱ0工、・ed by o.6% bU11ered potassiuln peT・
man宮anate (C) 2.5% bU仟ered g111tanlde・
hyde f0110lved by l% bU丘ered osmlum
ten・oxide. The bulfer l、'as preP雛ed nccoTd・
ing t0 入li110niぢ(1962) and adjusted to
PH 7.4. FOT practical usage,2% osmium
tetroxi(1e stock s0111tion was diluted wit11the

equal quanlity of t11e double concenn'ated
bU任er solution,1n dle case of glutaxalde・
hyde and potassilun pelmanganate,5%
glutaralde11yde and 12%-6% 1〕otassium
Pennangnnate wa'e also diluted l、'ith the
equal quantiw of the double concenn'ated
buHer solution. A11 the 丘Xation pTocesse5

醜,ere pa'formed in cTRcked ice.
After t11e 6Xntion, t11e tissue was de・

hγ小、ated in a 即'aded ethanolseTie5 f0110wed
by two C1ねn菖es of lH'01)γIcne oxide, and
embedded in el〕oxy Tcsin. The blocks lvele
C11t on p0πer.Blum l nlicrot01"e 駕'ilh glass
knives.1he ultTat11i11 Sectlons l、,ere picked

UI〕 on uncoated c01〕1〕er gri〔1S, nnd Sにlined
い.ith lu'anyl acetatc and Reynold5' 1ead
Cin、"te 八V.心on,1958; Reynold●,1963),

0111et poitions of the lungs wa'e 6Xed in
10o formalin and embedded in l〕:Ⅱ'a伍n.

Materials and Methods

The 、vistιlr 1ιlts 、、,ei8hlng al〕1)roxima〔e1γ
20og lva'e injecled 5Ubcutaneously with
25nlg coNisone acetate twice a week to
1)10voke 1コ. Cα1'iπii pneum01〕in. A11 t11e rals
Wa・e proYidcd αι11ibiιtι?π、vit11 t1祀 drinking
Watel containin客 50o m言 of ten'acycline l〕ef
Iita・ to lH'evalt bacterial infection (flenkel
ιια1.,196の. These fRts wa'e saC杜丘Ced 8-14
、veeks after t11e initiation of t11e treatlnent.

The lun留S wa"e lemoved and cutinto smau
Pieces. They lvele u'ansfen'ed into the
Plastic syringe described later, and im・
metscd completely in a Hxative for lo-15
minutes.叉'vhen dley hafdened and became
SOHd, t11ey were minced into stTips about
I×1×3 nⅡn, and u'ansfa1でd again into dle
Sytingc lvith the h'e5h 6Xat武モ.

The til〕 of dle plastic syringe was melted
d01¥n by heat, and a l〕inhole was made ιlt
t11e Sα11e of 3→n11 by n Tedhot pln.1he
1)111nga'、vas slowly puS11ed until air in tl)e
Sytinge was coml〕1etely extruded t11rough
111e l)in110le.丁hen, OCC111din客 tlw l)in110le
Wit11 a dlulnb, t11e plun曹Cr l、'as sn"on81y
P11511ed and pU11ed seva'altimes to eliminate
dle nir from the alveolar 111men (Ebe ιια1.,
1968). lvhen t11e stril〕s went to t11e bottom,
they wel・e n・ansfa〕でd and immel'sed into t11e



SeCⅡon5 工、'el'e slained wi[h he111a[oxylin and
eosin,101Ⅱidi11e b1Ⅱe o (chal、,aT(1jian and
Crnl、'C, 1963),罷nd comori's met11en:1mine

5iハ"er niu'ale (Grocott, 1955).11nl)1ession
Sme:Ⅱ、肌'el'e also stained wit11 Cien〕sa stahl

a11d Eolui(1ine blue o.1 11ave con6n11Cd lighr、
micl'OSC01)ica11y [he existence of lJ.ιn?'iπli,
;111d excltKlcd 111C Sιnnples wit11 ι11e i11fection
Ot 0ιhcl" causes.

Results

1. FiX11tion ;1nd pC11Ct l)rel)1↓ralion l〕1'oce・
(1ミ11'CS

At nl'st,111C aboYC・mentioncd nxadon

ΠIclhods l、'CI'c a11empted to nnd dle most
;1PI〕王01)1'intc nlcdlod fol the Yarious organel・
Ies of tl)e or客anism. Thc tissue sn'il〕S 、、'e虻e
6Xed l'or 15 nlinule5 10 2 h01Ⅱ's in dlc

buffm'cd l〕enn11ngannte solution of ""hich
dlc c011Ccnn'ation l、,ιIS 、'nricd fr01〕1 0.6% to
3゜b. Thc contents of p. m?'iπiilenched out

Cxu e111el)' during fix;1tion nnd dC11ydrntion.
In 、1)(ιC of thickness of t11e l)e11icle, t11e coln・
1〕onents of t11e or3anisl〕1 tcnded to dissolve
0{1t nl01'c ilHensiYely t11ιln thosc of hoSι Ce11S.

111C best l)1'eser、'ιltion 、、,it11in t11e lan客e
(e51Cd 工亡Is accoml)1ished,、、'11Cn t11e tissue
エ、'as !ixcd in o.6% bulfered l)emlanganate
101' 30 nlin11tes.亘Ven i11 dlis con(Hlion,1111

Ihe 01'8aneⅡes but :1 n11Cleιn' m11SS 11nd se、'el'al
81'anulcs l、'CI'e not icc08nized. F11rthc"nolc,
ιhe n"il menlbl"nne of pe11icle l、'as not ob・
、CI'、'cd .

SⅡbsc(1ⅡCn11y, it 、、'aS 11ttelnl)1Cd t06X dle
in 2.5% bulfered gluuu'aldel",de,耻Ssue

f01101、'cd by o.6% buflC1でd l)emlanganalc.
1、11C 80od l)1でSel'、'ιltion l、':1S I)rovided, when
ιhC Ⅱ欄UC I、'aS 6Xed i11 t11e 81{Har:11dehyde for
21】OUI'S,;1nd l)oslnxed in t11e l)crlnaⅡgn11ate
(0】' 20-30 "1in11tes.111C I)1;1Smalemmn {、'11S
distindl}' obsefved. Thc contouT of l)e11ide
1、';1S h'C(1Uen11γ(1Cline:1ted dearly lt is also
【11e "祀1'il of lhis HX;ttion mcdlod t11a[ cristne

Of mitodlon(1ria mで dC6nitely l'ecogn稔ed,
a11】]OU3h 【1isli11α a'istae al'e scarcel}, ob・
、CI'、'cd in 81Utι11'alde11y(1C・osmium Hxntion.

For cx;unl〕1e, thc cl'islae of nlitoC1玲ndl'ia in
i11tr;1Cy5tic bodieS 11rc visiblc in t111S nxadon
(Fig.2 C), nlthough 11〕OSC ιⅡ'e not folmd il〕
dle C115C 01 菖1111;11'al〔1eh}'de・051niU111 nX11tion
(Fig.1の. E8,1 A and Fi容.2B show t11e
mitoC110Π〔11'i:10f 11'01〕110yoileS ιlnd cystS 6Xed
in t11e glul:n、aldeh}'de・1)cnnanglu〕:1te s0111、
Uons

As mcnlioned ab小'C, d】C 31Utln'al(1ehy(1e・
PCI',1]11n3an;1[c nx;11ion bl'in宮S remal'kable
1)1'eseT、'ιltion of dlc or811nisnl, especiRⅡy of
n〕e111bl'anc s)'slcln. B11t Ⅱ Cannot S111)1)1ant
目Iut:1raldeh},(1C・osmi11m 6Xalion, bec;t11Sc t11C

10mla" 1111S 111e f;1111t 111ar some l)11rts o[ dle
01菖nn iS111 al、C I)1'esa'エ'cd l、"e11 b11t t11C odlels
:n'e n01. F01' exnlnplc,1)dlides of inn'nc),stic
bodics a"d o'SIS 乱'm'c not lcc03nized so
deιn'1V ;1S CI'istae of mitochondrln in inu'a.

J

C}'stic bodies,ιIs sholvn in Fi曾.2.1t secms
due lo h11enS武'e diss01111ion of the olganism
during nxnrion ιlnd de1ハ,(11ntion. fιn'dler,
more, host ceⅡS and dle of3aniS1ΠS showed
Sonle駕'11at gran{11ar text(壮'e in con11)a首ison
Ki111 小Ose ob飽hlcd by g111tal'alde11},de・
Osnlilun nxation.1he tiS5Ue dcnsity nnd
Conn';1S【駕'efe ι11So deficient.丁'hel'ef01'e, it

1、'as al【cnlpted lo imma"se 111e tissue in
a{1neous uran}'1 ncCねtc solution ιlfter t11e
丘X;11i0Π{of e1111ιUlcelnent ot 111e tissue

densit}' 1nKl conn'ast (1S11i加ki,197の. This
1)1'OCC〔11Ⅱ'e, h0工、'e、'el',!)roYed inal)1"'01)1iate,
bccnU5e it lncilit11tcd diss0111tion of t11e

01'ganlS111.
叉Vhen the lissue l、'aS 6Xcd in t11e b11ffa'cd

g1Ⅱ111松ldC11γdc solurion for 2 houfs and
1)ostnxcd in 111e bU仟m'cd oslnium solution
f01' 2 1101Ⅱ'S, sntisfnctoTy l)1'eseT、'ation l、,as
Obtained. AI[hougl、 ne8ιlt武、C Rnd l)osit武'e
1〕rcsS111'CS IYCIC ;11)1)1icd to sink t11e tissue
5n'il)S, no uln':1Sn'uct111'ι11 C1111nge l、':1S found
bot11 0n t11C 01'8a"is"〕s and on thc hoSι CeⅡS.

In a(1dilion. it 、、';ts atte1111)1ed l0 6X the
tissuc i11 h}'1)010nic bulfercd pcnnι1118Rnatc

In t11is "X【1tion, U'01)h020itcsSOIUⅡon

US1111Ⅱy sl、'e11ed 01Ⅱ as ba110ons, K11CTC:1S

C)'51S I、'el'e sC1Ⅱ'CCI)' n';11〕S{onned.
丁hC 111Cιhod ι01)1'CI):11'c a pe11Ct sl)eci11)en



di(1n't affecl dle Ⅱ1Ⅱasn11CιⅡ1'e of 1Ⅱ、ec)'sts,

C、sls and host ce11S.1he l)recys[ S110wn in
1;i菖. 11 is derived from a l)eⅡCt and dle
1)1'ec},st in Fi8,10 h'om a ιissue slrip. Bodl
1)1、ec},SIS 11寵Ve dle t11in pe11icle l、,hich is
i(1enlical with t11aι 0[ n'ophozoites, and
111el'ef01'e dleγ批モ expccted Lo be a11ected
nl01'e e糺Si1γ{11a11 Cysts by Ya虻ious factors.
.111〔1gi1培{tonl t11ese 6gtn'es, it is deιlr dlat
1)Tecys[ is not a{1ecred by 111is lne[hod.叉Vit11
Ng:n'd to u'ophozoites, t11is met110d 11ιIs also
no :1Hection on dle uln'asn'11Ct1Ⅱ'c of 111eh'

1)e11ide ιlnd t11eif or菖a11e11es, t110ugh it lnay
a1〒ect t11e S1111Pe of pleomorP11iC Ⅱ'01〕h020ites
1050nle eXιenι.

11. T11e U11fιISⅡ'UCⅡn'e of p.ιa"n11

1).αι1'i詫ii 11as sevC1ι11 SⅡ、11Ct1Ⅱ'a11γ distinc・
ιiYe f0Π11S,ιlnd each of theln iS α111Cd by
Ⅵlrious tcnns. T11e n0111enclann"e le11ects

ιIUιhors' YiclY on thc mxonomic position of
IJ.ιnl'hlii.1n t11e lH'csen1 1)al)el',1110se 1111Ve
bccn nnd lvi11 be lenla[武,ely ca11ed n'01)ho・
Z0ⅡCS,1"'ec},SIS, C}'S6,11nd inⅡ'acystic bo〔1ies,
bec;1Usc dlose 三n'e concise and nlost h"eq11ent・
1γιリ〕plicd. By 11)e l、'a}', n"01〕110zoile5 11ave
bccn cnⅡCd Ⅱ'01)hic stages (vaⅦa and
K{1そel'1い970), dlin・エゞ1111Cd c}'SιS (VOS5en ιι
α1.,1978), t・f0Π11S (pricc and H1唱'11CS,1974),
〔1iinl"va11digc pneumocysten (seifert and
Plicss,1960), or 21U"11、'n11(1i8e cysten 6VCSSCI
川1(1 Ricken,1958). Cγ5ι5 have been ιemlcd
dlick.IU111ed cysts (13arton and calnl)beⅡ,
1り6り), C.1m'nls (pricc and Hug11es,197り,
dickl、'andi3e pn以U110cyslen (seifcl't and
Plicss,196の,01'(1Cτ1"枇ln(1i3C cyslcn 6Ve5SCI
ιlnd RickC11,195S).1n11':1Cy5をic bodicS 11ιハで
dle synonyl〕1S: d11Ug11tcl" ce11S (vossen ι1 ιil.,
1"78),SI)orozoitcs (入,h11、1)11γ C/α1.,197フ),;md
Cys【cnki"'1)m"C11Cn (、Vcsscl and Ricken,
1958; scife11 and pliC5S, 1り6の.

0勺 TI'01)hozoiles
J、nlono' the 、'111'ious foU115, n"ophozoites

川'c most 11'cqucnιb,10und in dlC ι11Veoli 0ξ
inl'cctcd l':1ts.]、11eト' r01'1n an 11ggrcg11ιCd mass
:110Π吊 dlC 11ハ'C01ι11'、、'a11 (Fig.3) and some・
ti"1C5 611 UI) t11C nl、'C01;11' 1U11〕en. T11e l〕el・

Iidc ol n・01〕hozoites nleasul'eS 20-30nln
and consiSιS O! an oute[ elecn'on・acl'OSSJ

densc la、'er and an inner unit nlenlbrane.

They conulin a nudeus lYidl a dianleter of
0.5-1.5 μm. The nucleus has a nudeolus
and a 1111Clear membfane (Fig5.1B,4,
5).1'11C n11deaf 111embr二lne is often h'a晋
nlenun'y ROU811・S1Ⅱfaced endoplaslnic re・
ticulun),1】〕iιOchondria,宮ranules, and vacu・
0IC5 ;nで 10und in dle cy[01)1asm. R011曾11・
STn・(aced al(101)11151nic rcticul{1m is rarely
found, and dclnonS11'ales dⅡ'ect conrinuity
1、・i111:ミ nude1Ⅱ' melnbrnne (Fig.5), A mito・
Chondlion is usua11γ 10und or oval, and it5
nlatrix is de11SC. ciislae of mitochondlia

ι壮、e scm'ce and al)1)ear lo be lalne11nf in
81UUⅡ・111de11丁de・1)ennangnnate 6Xntion (Fi宮,
I A). TI、'o ki11ds of granules m"e found i11
ι11C cyt01)1asm (Fi8.4), one is t11e snla11,
1・0Ⅱnd, and elecn'on・densc grιU1111e T、'11ich is
0「1Cn 11g81'cgated.1t iS 1110ug11t to be n
ぎ1}て0邑CΠ 8Innule. Thc odle虻 is t11e 111Cdium・
Sized, Nund, and nloderate1γ elecn'on・(1ense
gla1Ⅱ11e supposed to be a lil)id 曹10bule.
VacuolcS 川'e rccognized espeda11y in large
U・01)110zoiles, a11(1 ;耻'e at linlcs delineated by
a nlcmbranc (Figs.1 B,3,5).

11、01)h020itcs Cι111 bc SⅡI×1ivided i"t011YO
On 111C basis of dlcir S11ι11)e :ιnd sizc.Lト'1)CS

Onc [},1)e is t11e S111a1111nd round,0τ 0、'ι11,
Oro'n11iS111 Wi111 n 朕t111CI' smoot11 PC11idc.1t
USⅡaⅡγ ad11el'es lo the al、'C01三n' 1、'a11 dosely.
1ι is also found to exist in dle conC16'c of

C011;11)scd :1nd a'esce11t o'sts (Figs.1 B,4,
25).、111〔1留ing fl'om t11Cse {ea[UI'es, iι is
ConiccEln"cd 111al dlis sn1ιIH lyl)c has becn
iⅡS1 1'clca5Cd fl'om 111e c}'SιS. The oi11er t)'1)e
iS 1ιⅡ巻で, UI) t06 μm ln dle m11Xim11nl dial"e・
tel・,11nd 、'el'}, il'1、egⅡLU' in S11111〕e (Fi目S.3,6,
フ,8). h1 小iS い'1〕C,ι11e conlenls of Cγ10・
1)111Sn1 ι11"e lost i11 Y:1"011S dC郡'ees, and t11en
、ⅡCuoles afe ronncd.1n thc case of eXⅡ'cnle

、:1CⅡ0111ti0Π, dle conιenlS 1Ⅱ'c conリ〕1Cteb

dcl)1'i、ed, and tl】e u'01)hozoitC 二11)1)C:11's lo bc
" 31】05t (Fig'.6,9).

ThC 1ιU'号C 耻Oph0ιoiιeS 11aYc i11f01〔1in3S 01'
i1ハι1耳i11111ions. Thc gross r01(1S ;U'C CI{11ed



P、cudopodia.〕'hc sl〕1a11 1)】'otl'usion5:U"e
te"ned tul〕U1ιU' exl)11ΠSions by V1ハ'ra and
KUιel':1 {】97の 01' nl01〕odia b}, Blnlon and
Cn1ΠPbe11 (196").1UbⅡ1ι辻 exP11"sions al'e
S110、、'11 ;1S I'i11晋like a'oss seCιions (Figs.3,
6),〕'1】eil" dl:1mctcl"s m'e l〕10S11y in dle lan8e
Of 80-10011m, althoU8h dlcy l】a、,c wide
1、an3e of size.111Ch' 1〕C11icle consisls of an
i11ΠCI' U"it nlel〕1bl'ane and 11n o{1ter elccn'on・

dcnsc l:1),CI', T11is constr11C[ion is i〔1entiC111
With dl【1t 01 11'01)hozoiles' 1〕elHCIC. The i11・
Sidc of tubU1ιn' exl〕11nsions is uS1礁11}' CΠ11〕1}',
althouah eleC耻'on.(1ense g枇lnules are s01〕1e・
Iimcs c0111aine(1(Fig.3). AS S11小口l in Fig.フ,
〔t11)t11111' exl〕【1nsions nl'e d証でC11y c011nccted
Kith n'01)hozoilC5. ACCORlingly,1heγ 1)roYe
ιo bC ι11C CXιC11(1inH I〕al'1S of u'01)hozoites,
They al'e ahuoSι Cxclusi、'cbl'ound 1Ⅱ'onnd
t11C I;"'8C n'OP110zoitcs, CSI)cci11Ⅱy on dle side
Of 小e l〕111'ιIsitcs f11Ch1今 thc cl)it11Cliuln or t11e
0111CI' P;Ⅱ';1SiιCS (Fi8S.3,6). OCC;1Sion1111y,
dlc>',;1S 、、'C11 as l〕scud01)odi:1, il"';,8{tlatc into
dlc c}'ι01)1asm of'110st cC11S (Fig. S).1n :11most
:111 Cases, b0小 111C I〕C11iclc of ι11C org11niS111S
11nd 111C C},ι01)111S111iC 111embl'1tne of host ce11S
IU'c int;1Ct. ThC 甘;1P I、'11S obsel'、'cd bc"ゞccn
dle1Ⅱ,

By conⅡ'ιISI, n'01)hozoiteS 11ιn,e son)e[imes
ιhe dcel) nnd 11(11'1'0IV 5Ub5idence of l)e11ide
SUpposcd lo bc a groove or a we11 0n t11e
S1Ⅱ'rncc of 111e 01'g;ulism (Fi8S.3,9). B11t
ι11C 乳nlctul'CS I、'11iC11 ilnpl}' 1)inoCγιOsis,
binln"y fi5Si0Π,01' conjⅡ邑11tion 川で 110[ found
in Ⅱle 、'iciniιY of t11C 511b5idcnce.

(B) PI'ec)'sts
1)1'CC、SLS ;11'c deh11Cd :1S lhc ilue"nediatc

J

1'0Π11 bctl、'eC11 1】'01)hozoites and cysls.1to・
Phozoi【cs and c、,SιS a】'e dC6ncd distincdy
h'0111 dle 5tl'UCιUI'c of [heir l)eⅡides.1 1hink
a pC11icle is t11e l〕10st suit;1blc ;1nd rc;1Son11ble
1'C11t11】'c to discrinlinnlc them. Bnt l)1で野'sts
h11Ve not so obvi0ⅡS le:1tミ11'cs ns u'01)ho/oiles
試11d cYsts.111e most 鳶em;n'knblc C11ar:{cter・

'

iSιic 01 1)1で0,sts is a8部'cg:1ted milocl]ondyia
(Figs.Ⅱ},11, 1?). TI,c mitocho"(1,'i" 1W、で
dcnse n111WiX 11nd vcsiculal a"iSιae,、、'11ile

ι11C nlilodl011(hi11 0f u'01)hoyoiles nxed i11

t11C gluU11'ι↓ldC11}'de・1)el"n111n菖aΠι1ιe so!utions
h1ハ'C I;nne11al' cnS111e, as nlenlioncd 11bove

(Fi目. 1).11tlt 111is (H11aでnce see111S (1Ue to
丘Xation meιhod, bcC11Usc the mitochondri;1

Of "'ophozoilC5 nxcd 1ΠιhC 811Ⅱ川'al{1C11}'dc・
OS111iⅡ111 SoltⅡionS 111ハ'C ι11SO 、'esiculal' CI'ist;1e

(Fi3.3).
il'1'cg111ar・SI〕111)ed bⅡtPI'ccysts 21'e not

fre(1Ucndy oYoi(1, mca51Ⅱ'1ng '1-5μ111 in
dinn〕etct.丁11CY 61i111Uい'e 、onle lubⅡ1;1T CX・

J

Pnnsions. No nudC11S is lound h] 1)1'C゛、sts
So f111'ι15 1 】11い,e examincd. T11C C},t01)111S111

Conni11S glyc0邑Cn gl'an111Cs and l'ibosomes,
;1nd it is l'ι1111CI' dcnsc. FミH't11eml01'e,ΠIcn〕・

1二ranouS 5n'11Ct{n'es ;n'c freq11CnⅡγ 1'ec0邑・
nized.1、he}' nl;1y sCい'C 11S ιt rC3erYoh' of 111C
Inembl';1nous con11)onent lV11ich is utili7ed
in "1ι1':1C}、slic l)0【bl'on111札ion (Fi3S,11,12).

PI'ec}'S611:1Ye いゞo kinds of l)e111Cles. onc
is t11C 5;t111e pC11ide aS 11111t ol u'01)hozoites
、、'11ich consis【s of 11n i11ncl' unit nlCⅡlbrane

;1n{1 11n 011tel' clcctl'011・dense la}'er (Fi宮S.10,
11).1、1】e 0ι11Cr is c01Π1)osed 01 11U'ce l;"'el'S
n11〔1 認 i(1C11ιiC111 い'ith τ11e pCⅡidc o[ 0'sts,
as discU5Sed l;11CI'(Fig.12). T11C middlc
elccu'01卜Iucent 11"'er maγι11)1)C111' bC11、'een
dle 11nit l"elnbrlulc and thc outer cleclr01ト

dcnse la}'el',;U〕d consequenιly dlc l)euiclc
beconles o{ C),st ι}'1)e.

(C) C}'SιS
C、,SιS 111'e subdi、'i(1ed inlo "ゞ0 101'nls: dle

J

C、,SI 〔ont;1ining i11tl';1C},slic bodies, nnd dlc
(0111tl)scd Cγ5t {r0111 1、'11iC11 in11'ncystic bodiC5
11;t、'C :111'C:1dy csC111)ed. cystS ιn'e oval of
C1でSccnl, nnd snloolh in contouf. T11evJ

111C11SUI'C 3-5 μn1 ιICI'OSS (Fio'S.2, 15,20-25)
TI〕C}, S【i11 11a、'e a lelY IUI〕"111r exl)ansions
T11C I)C11iclc of c>,sls consiSι50f t1Ⅱ'CC I:"'ers:
nn 0Ⅱtcmlos[ clccn'on・〔1ensc layel',;t mkldle
eleC11'011-111Ccnt l;t}'CI',ιlnd ιln innemlost unil
nwnlbl'ane. Thc l)euicle iS 70-1'10 nm ι11ick
;1S :1 工、'110IC.1'11C OUιel、nlost 11"'CI' 111C;1SLn'CS

30-60 nm aa'OSS ;UI{1 1he middlc l;1}'cr 50-

川011m. Thickness o[ t11C I)C11icle 11nd iト
1'C苫Ⅱ1;11"ity 01 ιhe c0Πι0111、 m:1}' be l'claled to
d祀Π1ⅡⅡげity o[ 0'SιS, AS S110い'n in Fig、 20,
ι1 Π融ΠⅡ'e c}'sl n 11Cd 111〕 C01111)1Ctcl}' wilh t11e



intl':1C),stic bodieS 11as a raιher 111ick and
in'C3UlaK・S11aped c}'S〔 1、'a11 1、'ith 二l re11,肌'kably
Ⅱlickencd nliddle ckcn'on・1Ucent 1ιlyeT.

Occasiona11y,ι11e t11ickcned l)ortion of
PC11idc is obser、'ed as shown in Figs.21,22,
an(1 2、1.1t is al)1"'oxi111alely tl¥icc as dlick
11S 111e 0111el' 1)ONion, This is due to tl)e
ιbicke11in各 of 11 nli〔1(11C clecn'011・1Uce11ι 111ycr.
H} 1he l、'ιly,〔1;Ⅱ'kl}'・st11ined sp0ιS are often
1011nd lig11〔・111iQ"OSC01)iCι111y i11 111C C>'sts
5[ained l、'iLh comofi's medlenalni11e silver

niu';1tc,1、'hich i1111牡'eg11ales cyst lva11S I、,'it11
Sil、'CI' 1);11"1icles. T11e d111'k"・stained sl)ols are
discoi〔1, OPI)osed conⅡnas・1ike, or l);1ren・
111eses、1ikc,11S S1101、,n h1 1rio.13.1n faindy・
ゞained cySιS, b0111 Sidcs of t11e 01)1〕osed
Con11"as al'e occasiona11γ Connecled end to

CIKl by 111in delicate str1川ds.1n 11eaYily・
5tained cysts,ι1)e託 SI)ots al)1)eal to be dis・
Coid.1L is aS5Umcd 11゛t tl〕e alicke11ed

1)ortion of l)C11icle C伽1でSI)onds lo dlc (1ιn'kly・
Stnincd sp0ι.

In }oung o'sls widl un;1CC0Π11)1ished inn'n・
の乳ics bodies, t11C C)'t01〕1ιIsm is as l'ich in
111itochondriをにlnd gran111eS 11S in l"'ecysts
(Fios. 14, 15).、・viιh 111e nlat111'ι1[ion of
in訂'acystic bodies, cyst'S 0熔ane11es diS1リ)peal
11nd ι11e11 、,acuolated area incleases, occa・

Siona11y, degeneraled nlitodlondria l)a'sist
in lhc C丁St C糺Vi[γ(Fi8.19).エ,vhC11 inⅡ'acystic
bodics lcaYe dle cysts,111ey c0Ⅱapse and
Comc lo bc cup・shnl)ed ol a'e5Ce11t.1n a
CI'esccnt c),st,;1S S110IYn in Fig 23,111e c)'to・
PlaS111ic dcbris is endosed lV1111 111e nlen)・
bTanc l、'hich is supl)oscd to bc n contl'acted
inne"noSι Unit nlenlbrane of cyst lva11, AI・
1110U311 dle 011ιCrmost clectron・dense layer
1'cn1龍i11S lo be i11taCι,ι11C in11er b011Ⅱ〔1aTy of
t11e Ⅱli【1(11C CICCⅡ'on・1Uce11t layer comcs lo be
Unclc;U', The middle l;1),et al〕1)CIH's lo be
8ranⅡ1ι11" in l〕ι11'ts. The c011al)scd c)'st is
Sh0悦1 ;11So nS ιU'ing・1ikc cross seclion (Fig.
2'1).1'11C C011CaYc cavit}、 in Fi含.23 Colfe・
51)ondS ι0 {hc cenu'ι111n"ca s{n"1011Πded by t11e
0'、1工、'a11 i11 Fiぴ.21, A a'ack of dle c},S1 工ゞa11
is l'ound h1 111C cenlcr o[ 111e thickened

P01'ιion. nnd il exists on t11e con、'cx of dle

Cy5[."rhe crack runs h'om dle cyst ca、'ir}
Ihl'oug11 dle cyst l、,ι111 【o t11e outside.1nn'R・
C},slic bodies nlusL 11ave leξι 111C C}、st lhl'ough
dle culck

(D) 1nιracy乳icbodies
A cys[ conuli11S ⅡP t08 inⅡ'acys[ic bodies

肌'11ich l)a1γ a l'ole in reproduction.1nn'a・
C}'slic bodies nlea51Ⅱ'C I-21ιm aC首OSS.111ey
111い,e lhe 11UdeⅡS wilh a nudeolus and a

nudeal nlel]1br;"1e.1hey have also fough-
飢11"faccd end01)111Snlic relicL11UΠ111nd n mito・
C110n〔11'ion,1110U8h t11ey 111H,e not 菖b'C08en
81・a11111es and lil〕id globules (Figs.2 C,14-
22). Rouoh・S1Ⅱ'1accd endoplasmic reticulum
i5 C011necled l、'Ⅱh dle nudear lDe111bl'ane

(Fi邑S.2 C,16-18). Miwchondria 11小'c sm'el'・
al cl'isule and dense nl:1n"ix. The clislac ale

Iame111W in glUιarι11de11γde・pem1ιlngana【e
nX11tion.入、1itoC110nd紅11 a虻e sonlet"nes

dcnser than ot11er l)ortion of dle o,t01〕111Sln
(Fi3'.2 C,1句.

In11'ιIC}'slic bodies ln'e subdivided int0 5

t}'1)es, b;15Cd on dle str11Cture of pe11ide and
d,e 託31Ⅱ、e as :1 1、'110le.1hc Htst tyl)e,エ、'11ich
is dle m0牝 1)limitive, is slnlounded with a
Sin81C nlC111bl'ane,111 111is stage,111e c}'to,
1)1ⅡSI)1 0f C丁5W feΠ1ιli11S sti11 in l〕1enty (Figs.
ト1-17).1he cyst in Fig.1'1 1111S a8部'egated
mi[ochondl'ia and 11ゞo ma5SCS SUI)1)osed to
be inⅡ'acySιic bodies, They al'e deliDeated
Wilh t11C mcnlblQne lV11iC11 al)1)ea玲 to be a
611e line.1三ιIch of t11e111 haS 111e 托lati、'el)'
elecu'on.den5e l"ass which nl;1y be a nudear

nlass. dl0Ⅱ811 the boundary of 111C mass is
Undcal'.11〕c ri811t intr11Cystic bodγ 11as

Cxn'cmely elecn'on・dense mass i11 dlean

nudcar、1ike lnass. The si111ilar exn'enlely
eleC11'01卜dcnsC 1Π11Ss ls als0 ιOund in dle

i11Ⅱ';1Cys[ic bod}'・"ke mass, dlc l)e11ide of
、、'11iC11is not clearly lec0雪nized.1110se aTC
Considel'ed to be nuclcoli. F武'e inn'ac}'S[ic
bodies a"d ゞatteted lnilochond"a al'c found

in dle c、'S15110wn in Fio.15, Each inn"11C)'stic
bo〔b' 11;1S :1 nude11S,1hoU菖11 a nudeaf en、'e・
10pe i5 not fec0名11ized.1ts l)C11ide iS 1Πore
PI'ominenl 【11an ι11ιlt of i11n'ao'stic bodies
i11 Fig. H.111 1he centl'ali11tracl'stic bodY,



iιS I)e11ide is l〕aniauy fonned and it seems
10 be :1t 111e midsr of l)e11ide fomlation. AI・
小01唱'11 1hc inn':1C}'stic body in Fig 16 11as
111C similal' PC11icle t0111aL of dle inn'acystic
bodies in Fio'.15,ιhe former delnonsn'ates
ιl nl01'c dC6Πile nudC11S IYith a nudeolus,

1'ough、S111'1;(ced end01)1aslnic reticulum, and
111'ound l】10del'ate1γ Clecn、on・〔1eΠ5e body
、1Ⅱdging h'0111 t11e fe;1t{n'e of l"itodlondrion
i11 Fiぎ.2 {:, this l'0Ⅱnd bod}' i5 also supposed
to bc t1祀 mi{OC110ndl'i0Π, t11C cris{110f 工ν11ich

is nou'ec08nized.1nn'ac)'slic body S110lvn in
Fi琴. 17 11ns an nl)1)al'cnt single 11111t mem・
bl'{ule on ils sln"1ace. HO、、'CYer,111e a8e of
111is c、'sl iS 110t nluch diⅡaでnιιrom 111at of

ノ

111C ;1boYC.111entioned c、'sts, bcC11U5e 111UC11

C>'t01〕1a5nlic subslance sti11 re111ni11S.
By dle l、'11},, dle pe11iclc of inn':1C}'stic

bodies i11 Fig.14 and 16 is not dlicker ulan
Ihe ul〕Ⅱ mcnlbτ11ne of cyst l、'aH. H01、'ever,

t11e l)e11idc of hⅡNlcystic bodies is t11icker
11]ι"1 1hc uniL nlCΠ11)1"ι1"e o[ CY51 乱';1H in t11e

.

Cltsc of Fi8. 15. Thel'cfm'e, t11Cse inⅡ'そIcystic
bodies n〕i芸1Ⅱ bC8in t11C Ⅱ'ansiιion to the
εe('0"d L>,1)C.111 ;1(1(1ition. dlc fact 111at H、'e
hltl'ac),5tlc bodies in l;ig.15 ιU'e nc:trly in
Ihc sanle 斜aac M133estS 111nt il〕U'acyslic
bo〔1i郡 in a ccl'ulin c}'sl devcl01) almost
Si"11111ιlncously

T11C sccond 1γ1)e ot iΠⅡ、:1C}'SιIc bodies is
found in dlc cySι肌'1〕ere 、,acuolalion has

ConsidcTnl〕1y l)1081'C5Scd.1ts l)eⅡide is com・
1)oscd of al〕 outennost unit membTane, a
middlc elcC耻'on・dense layeT, and ιln inner・
1"osl unit mcml"ane (fig.18).

The 111ird い,1)e is uS111111y seen in 11ig111y
、'11CU01;ⅡCd o'sts. This T}'1)c is C111Ⅱ'1taerized

1)y ils l〕eⅡide coml)0犯d of lul ilulcr unit
"1Cmbl';1nC ι1Πd :1110111el' clecu'on・dense lnyer

(1rig.19). T11is pC11icU1111' S【111CU11'e is identi・
Ca1 1、'ith t11al 0ιⅡ'01)hozoiιCS. The il〕n'a・
C},slic bodies 0ιιyl)e l-3 al'C :111 SI〕eriCι11 i11
Shι11)C ;1nd nle11S111'C I-1.51ιnl acr05S.

Fio'.20 S110い's t11e cyst conリ)1Ctely n11ed
1、'ith intrac}'51ic bodies. They are of dlc

foU札11 t},1)e.1he i11tl'11Cyslic bodies of dlis
1丁1〕e :11で relat武,el}, h'rC8τ11nr in S11al〕e 11nd

Ial'号er th;1n d)c dlir{1 り'PC,1110U811 t11e}' haYe
dlc snnle l)e11ide aS 小e dlird tyl〕e.

1、11e {ifth tylJe is l,a"y elecu'on・dense and
CI0Π0;11e or banana・shaped (Fig.21). This
1γ1)e iS ι1150 f01111〔1 in 11igl〕1y l';10101をlted Cγ51S.
It hns n n11deus, and fough・S11rfaced endo・
1)1n51nic reliculunl. AlthoU8h 111C I)e11ide
Seelns to be si11〕i11n、 in al〕pearance to that of

frequently det011dledU'ophozoite5, H IS

fl'onl the c},toP11tS111.、vhile den5e i11n'11C)'stic
bodics a1で nltimcs {ound alnong the other
い'1)es,[he deιOud〕men【 of l〕CⅡidc is not ob・
Sel'、'ed ιlnlono' 1hcnl.1'he1でf01'e, dlis t}'pe is
C01〕side】'e〔1 to bc a degcncl'11ti、'e f01'111.

111C lhir(1 and dlc foun11 WI)eS 11ιハ'e a

SⅡ'01〕g l'esemblance lo S1Πa11 h'ee tropho・
20ites l、'hich al'e h'cquently found in t11e
ConCιハ'ity o[ C011al)5ed c),sts (Figs.1 A,25).
ACCOT〔1i11目1)',1hcy nⅡIS[ bc cxl〕C11ed h'oln
Cysts d11'011留h 111e crack of cyst l、'aⅡ,[110ugh
t1北 C買Ick doesn'[ nccesS三U'ily exist on dle

ConCι帆,C OI C011【1P5ed cysls,:1S S1101、'n in
Fio'.2^1.1n nd(1ition, inn"acystic bodie5 mで
Sonlclinles atulched b}, n Sれ"ιlnd lo t11C cyst

肌'ιt11 01' 111e cy【01)1ιIsm ad11ering 【o t11e c}'st
エ、,a11 (Fig.22).τ11e inli:1Cyslic l)odics in
Fi3.22 Seenl {o be de宮encr11t武で

(E) 0111el' n11din8S
1'11e exiSにnce of ce11 di、'1Sion 11nd l)r01)a・

8;1ti011 0r lhe 01'岳a11iS1Ⅱ i11 t11e sulge of
tl'01)hozoile5 is i1 11)atιel' of inta'cst.1n thi5
SIU【1},, the n01)hoz01ιC conuli11in菖 n daU菖11ter
tl'oph010itc is f0Ⅱnd in 111e nl、'C01ιU' 111men,
dl011gh it is not so h'cqucntly found (Fig.
26). A1ι110ugh t11e inner unir nlenlbrnne i5
n0ι Ncoani2Cd in ι11e pe11ide of n mot11er
11'01)hozoile, its l)eHiclc iS 11S dlick :1S t1111t
Of 111e dau011ter n'01)hozoite.1hc mot11er
U'01)hozoite is h1でgular i11 S11111)e and has
5C、'CI';11 tubular exp{1nsions.1t nlso contains
m11Ch cyt01)1asm, t110U811 t11e de611ite 0工・
3;1ΠeⅡes :Uで not found. on t11C ot11er hand,
t11e daug11ter tr01〕110zoile has a tyl)ic;11
PC11idc nnd t11e electron・d引Isc nl【1SS IV11ich
is sU菖gcs{i、'e o[ 11 nucle11S.

In addiLion, dle mot11Cr n'01〕hozoite mι1},

hlcl"de 11101'e 1111111011C daU留htcr n'01)hozoite,



bcca11Se dle S11111)e of t11e daughter Ⅱ'opho・
ιoile i5 Colnl〕1icated. AI[110U宮h 111e number
Of dιltlghter n'ophozoilcs Cιlnnot be cxaC11γ
estimated, dlcse 6ndings su'ongly supl)ω't

the nlU1Ⅱ1〕1iCιHion ol the ω君nnisnl in dle
Stage of n'01〕hozoi[cs as we11 as in t11e stage
0ι 0'sts,

入IUⅡiplc n1ιla'OP11nges l、,iιh foamy cyto・
1)1asn1 批'e ofιen f011nd in dle aハ,eolar lumen.
Ihey usun11y 11ι",e dle P11agos01〕1es indud・
ing anl01・1〕hous nlaleⅡal. The organisms of
dislina 6ぎ1Ⅱ'c are scalcC1γ found in l)hago・
SomC5, and lha'efm"e 北 is sul〕1〕osed that t11e
i"gested organisnlS ιn'e fal)id1γ digested.
H0工、'e、でτ, dle intaa 01ぎanisms are occasion・
aⅡy found i11 1)hn80somes.1n Fig,27, dle
n'01)hozoite 、V11ich sti11 haS 111bulal exl)an・
5i011S ;1nd ;1 [>,1)iCι11 PC11ide is {ound in a

i5P11agosome. An elecn'on・1Ucalt layer
!)artiι1Ⅱy rcc08nized betlvcen 11n inner unit
111C111brιlne ιlnd an 011ter elecn'on・(1ense layer

Ot its l)C11idc.1t may iml〕1γ eit11el dle
bC8in11ing ol u'ansl'orlnation hlto cyst sla菖e
Ol t11e de8Cnerati、,e C11an宮e ca11Sed by
1〕11ιlgocytosis.

:11So menlioned that t11e halo m'ound 111e

Unit membrane of tubular exl)anslons
S1101、,ed nlorc cnhanccd conD'a5t 111 1)er・

"1ιn1菖a11ale 6Xation,
Va、1'a and KUと1'a (1970) also repoNed 誌5

10110WS: P.ια1'リ1ii is usua11y sensitive to

Sligl〕t 、'al'i11tion i11 teC1111ica1 1〕foce〔1【11es,
esl〕ecia11y fixation. Tr01)hozoite is not 、、'eⅡ
1)】'e5Cr、'cd e、でn l、'hen 6Xcd in 11祀 Osn〕oticaⅡγ
adjusted 31UU壮'aldel",de・osmiuln 6XaliYe
Onl、,(11e f礼1)id pa'fusion of dle alveoli 、vith
bU110'cd ;11〕d isoosnlotic l〕cfm11n8anate 6Xa・
Ii、'c yicl(1S I'elaⅡ、,ely good fcS111ts. H01、'e、'et,
Ⅱ)ey de5C"bed neit11ef concenn'ation nor
dlu'11ti0Ⅱ of ιhis nX11tion. ACCOKlingly,1〕el・

nlnlg:n111[e 丘Xation 、vas atteml)ted undef
UIC 、'1n'i0ⅡS con〔1i[ions, btlt it l)10Yed i11・
feTi01'【o gltltιn'ιιlde11γde,oslniⅡ11) nx;1【ion.

As lhe next stcp, g111[a製11del、}'de・1)er・
man01111alc HX;1tion 、VιIs tried. T11is l)τOce・
〔1UI'C 11a5 CU"'endy becn applicd to fun8i,
互8nS11h・a C1 α1.(197の ilKlicaled t11;北 this
1"'occdU1で Ivas sul〕eTior lo pe"nanga11ate
flX1Ⅱion beca11Se ol belte1 1"'ese虻、'arion of
01'3ane11CS, es()cciι111y of storage olgnne11es.
05Umi (1967,197の St11ted t11at saCι11α1'0・
"りΥe$ fixed i11 glutarι11de11γde・pennanganιlte
SOIU【ions S110工νed SΠ10oth lexture in com・

1)ιn'ison l、'it11 1〕eΠ11nn号ιlnate "xation, 111・
dloU8h tissue densily and conn'ns[ 1、'el'C
deficiC11t ;1Πd mel〕1b黙lnc "'sten15 1Yclc some・
1、'1Ult unde:1r.1"11e l)Tesent S1Ⅱdy in〔1ialted
t1111t iコ. rイ11'i11ii iS 肌'C11 1)1'esef、'ed,1、'hen it is
flxcd in 2.5% bun'a'ed 今111tal'aldehyde for
2 h01Ⅱ'S 11"d poS1行Xed in o.6% bⅡ仟a'ed l〕ef・
nl{nlgιn1ιltc {01' 20-30 nlinutes.、vith Te8aTd
t0 111el"bl';↓nc s>,stC111S, t11iS 金X11tion is su・

1)el'ioT to glutal'ι11(1ehy(1C・osnlium lixalion.
Thls d11tl'ιIclel'istic coi11Ci〔1CS WⅡh dlat of

1〕eΠ11;1n3:駐]:Ⅱe 丘X11tion stnιed by Lufι(1956).
Bcsides, t11e cytoP11ιSI〕1 in dlis lixation is
n0ι So gl'a11111ar :1S Ⅱlnt ln pe口Πanganaιe
"×1Hion i11 ιIccor〔1nnce Kith 11祀 dcscril)tion
010'"mi (1967,197の.

FⅡΠ宮i a】'e f1でquent1γ Hxed in a(111eoU5
1)el"m11ngan1ⅡC SOIUⅡon alone,01' 1)1'e(eded
b}';1(1UC0115 g1ιⅡ川'al{1e11}'de soluli0Π(Egn・

1)iscussion

1, Fixation and l)euet l)1でParation

Pe"nan菖an二lte 金Xation and 81Ⅱtaralde・
hyde・1)el"nlaΠ8anate fixntion lvere used in
the l)rcscnt sludy. per111angnl〕寵le lvas ln・
n'0〔111Ced, for dle nlsl time, as a ne工ν 6Xa[i、'C

10r elecn'on l〕1icl'OSC01)y bγ 1,uft (1956). He
al)1)1ied o.6% bU寵ered permangnnate solu・
tion lo aninlnltissues.1ha'eafιCr,八1011en・

11a11er (1959) 1Hilized 2-5ツ。 bufla'ed or
11nbUⅡel'ed l)eΠ11angιlnate solution lor l)1ant
CC11S, and hc and his c011eague urilizcd 3%
bU11Cfcd or unb11Hel'ed l)eΠ11an号anatc so・
Iution for ani111al tissuc (zebrun and
入,1011Cn11auer, 1960; NI011e11111111el'ιlnd

Zeb,'un, 196の. seifa't and pliess (196の
Uti11Zed pcrman今anate as a lixativc for l).
ιm'i11h'ιlnd sla【cd 111nt dlC 6g1Ⅱ'e of mito
Chondl'in and 11Udei in dlis Hxation T、'as

be11e】' t11an 111ιlt in osl〕1ium lixaιion. They



S11il・ι1 ι1 α1.,197の,111 t11e l)1'ese11t st11(1γ 1).
ιm'i11ii 、、'nS 111So attcn11〕1ed l0 6X in hγ1)0・
10nic bUⅡ'el'ed l)el'1]1angan;1ιe soltltion. AI・
thoU811 C),st dldn't S1101、' a11y :1PP1Ⅱ'elH alfec・
tion of dle h},1〕010nic s011札ion, U'01)110xoilcs
SI、・C11Cd like ba1100115. Thcn, U'OP110/oiles
1)1'0、,cd slbccptiblC ιo oslnolic l〕1'esSⅡre in
a01'CC1ⅡCnι With 111C I'el)011 0f V1ハ'r糺 and
K11卦CI'11 (1970),11に1(1〔1ilion, t11Cy insisted
111;tt l',イ'川'inii 1でιICιed ιo bⅡ11a'ed or 11n・

bUⅡ'CI"cd l)cnHan3n11;Hc nx;Ⅱion in t11e snme
エ、'{1}, nS ιⅡn8i, and adoptcd ι11iS 111Ct ns one
Of 111e l'eιIS011S I、'11γ 1).α11'i11ii 、、';1S CI;1Ssilied

fungus l';1t11CI' t11an 11S ;t ljr010Z0二ln.鶚S n

H01、.CYCI',1 h:1、'e failcd to lH'cserl'C 1コ.αι1'1π!ι
1、'eⅡ C、'CⅡ in bUⅡ'CTcd l)enn:1ng:1nnιC.

It bCαⅡ11C e、,idcn1 111ιlt the l)e11et sl〕ecimen
エ、'ι15 、'el'},11SCI'111 i110bscr、'asion 0ι 111e orgι11ト
ism and hoSι CeⅡS.1、11C C丁Sι Concen訂'ation

mcthod (1kai e1 α1.,197フ)叉V;1S 111)1)Hcd lo dle
PCⅡCt prel);11'11tion. 1{ⅡⅡ、ncd 011t 111at dlis
1Π'OCC〔1Ⅱ1'e h:1d noL :1ffecled ιhC 11111'a5U'110
t{11'c or hoSι CC11S 1111d Y11rious sulgcs of dle

01'号ι111isln. Rcccndy,、valzer C1 ιι1.(1979)
rcl)ortcd ιl new sel)1n、ation nleι110d o{ 1コ,
α11'i"ii holn lung tissue. ACCOTding l0111e辻
nle〔110〔1, t!1e 11111g pieces lvcrc ground
d11'OU8h 社い'h'c n〕eS11 SCI'cen wi【11 a Te{10n
1)CS11e,1、'aS11ed wiι11 Hι111k's ba111nced salt
Solulion, and ccnn'ifugcd.1hen dle se(1i・
Incn1 1、,:1S di邑ested wit11 COHagen11Sc nnd
11Y111(11'oni(いSe. 1n 11)cn' elcCⅡ'on nlia'0・

i

SC01〕ic cxa"1i11alion aftcr t11C di8CSιion, fe、V
a11'cction bγι11i5 method l、'as found on dlc
UIU';1Stl'11CtuTc of C11Ch 5t;1gc 0ι P. rα1'inii.
]、11Cil' 1'CSU1ιS 川'e i11 a3teC111C1Ⅱい'ilh 1110se
01'ι11C I〕1'C5Cnl sLⅡdy,1、11CI"cr01'C,1コ.α11'i11ii,

e、'cn in t11C SI:13C of ι1'01)hozoltcs, seems to
1)C I'eゞ飢ιt1Ⅱι011 CCI't;1in dcgl'cc or medla11i・
C:11 ιln〔1 eΠハ'111ιltiC ι1'calmcl〕ι.

11. u ltl、ιIS11'1tCιUI'C O{ 1'.α11'i1111

111 dlis rcp01't,1 、、'i11 dcal lvith 1コ.α↓1'i11ii
dcl,i、・cd h'0111 b0ι11 11"mnn 社11d l'aι aS ιhc

klC111ic;11 51)ecies,111{110U311 i [ is sli11:1t isS11C
1、'hclhcl' t11C 01'g川liS111S O[ b0Ⅱ1 01'i昔:inS ι11'e
idcntica l. scirC11 and pliess (1960) S{唱gcstcd

11101'1〕h0108iCι11 〔1i寵el'ence5 bctl、'een t11Cnl.
H01、,C、,CI',13ιn'10n ;1nd c:1ml〕bC11 (1967),
VI",1・1111nd KUそera (1970), HU;tng and 入lal・
S11RⅡ(1970),;UI(1 Canlpbe11 (1972) 1e野Ⅱ'ded
t11CΠ1 ;1S ι11C i(1enliC111 51)ecics.1 SⅡ1)1)05e 111ιlt
t11C nl01'1〕h0108ical (1incl'cnccS 111ay be caused
101'仕IC 1110st l);111 bγι11C PO01' 1)1'escl'、':1Uon
Ol hU111;1n n11ιtel、i111, bccause none 0ι t11C

1)re、,i0ⅡS aιⅡ1101'5 exanlincd 11'csh 11Unla11
m{1ιCI'iιtl obulitlcd b),1)i01)S}'. E、'cn 17rcDkel
(1976),、dl0 11as i115i5tcd dlal dlc 01"8anisnls
Of b0111 01'i邑ins ln'C (1Uilc 〔1i仟CI'cnt sl〕eclcs
:1Πd 11as })1'01)osed 111at ι11e or豊a11isnl 01
1111111;1n 01'ioin S110111d be desi号n;1ted l)11ιリ・

1110ι),$1i' jil'01/eci :1nd thc nanle of 1コ.ιal'iπil
S110uld bc l'CSⅡ'iaed to dle 01'g111〕ism h'0Π1
朕lts.1111S acceptcd dla【 sign所Cn11t nl01'1)1】0・
10oical di11CI'cnces :Ⅱ、c not foul〕d.

(A) 11'01)110zoiιes
11'0IJhozoiles ha、で a nudcus 、、'it11 ιt 11Ⅱ・

de0111S ;1nd a 11Uclear nlC111bl'anc, alt110{1gh
dle nudear 111enlbrnne is b'C(1Uently h"a晋
nle"1al'y, R0Ⅱgh・Sιn'(nced cnd01)111Smic l、e・
[icU111m, mitochondfia,豊lyc08Cn grιtn111es,

川1({ 1il〕id 010bulcS 1Ⅱ'C 111So f01111d i11 111eil"
Cγ101)1aSⅡ1,1 Could con61'11) 11111he org批ICⅡ偽
desc"bcd b},0ι11Cr a111h01'S (seifm"t and
1)1iess, 1960; Ba札on ;1n(1 Cal"1)be11,1969;
Va、'1'ιl nnd KUιel'a,1970; C11n11)bC11,1972;
V0綿en ι,/α1.,1978), CXCCI〕1 t11C I'0Ⅱnd body
駕'11ich is 【11So conuli11Cd in 11111';tcystic bodies,

11CC01'di11g t011ι11'ton and c:Ⅱ111)bC11 (1969).
1、11C pe11iclc o[ 11'01)110zoitcs, ilK11Kling

Ⅱlbul;11' CXI):111Sions of nl01〕odi11,1、'aS ιhc
S111)ica of mⅡCh conⅡ'0、'CI'sy foT "1a11)' yc:tl'S,
and ulc conu'OYersy somclh11CS I:tl〕sed into
Con1耻Scd hⅡCI'1)rcl;辻ions. FOT eXιU111)1CS,
Va、'1'a ;1n(1 KUそel'【1 (1970) 5Ultcd ;1S f0110い'S:

、1、1'01〕hozoitcs al'C CO、'CI'cd coml)1Ctely by :1
"11111ila},el'cd l〕C11ide 30O A IYi〔1e. paTtiC11、
1111'1}' i11 81N11Ⅱ';tl{1e11}'(1C・oslni口111 丘Xcd paTι1・
Siles iι C11n bc fⅡ1'【11e11でS01工'cd i1110 ;1 11nit

111Cnlbl';1nc l、'11iC11 1inlitcd ιhc cyt01)1aS111 0f

111C I):11':1Siιe 11nd 5e、'CI':11, usuany 、1, kss
Con")iC110{1S 11"'CI's of 1↓1[CI'n11ting dcl〕sily
、、'hcn oM11iu"1 alone is uscd foT nx;1tion,1he

1〕eⅡicle looks likC ιI single 111en11)】'Rne

i



CO、,a'ed extel'nι111y by a dlick elecu'on・dense
Iayel'. pennang11naιC 6Xation 5110工、's dle
Pe11ide as one de11Se la}'er.111 t11e 少モSent
i1い'csli8:11ion, hou'ever, t11e l)e11ide consists
Ol n unil nle111brane and an elecn'on・dense

1;1},er in b0ιh 8111ta虻alde11'},de・oslni111n fixa・
ιion and 目1Ⅱιarnldchyde・pernlnnganate 丘Xa・
Iion.111iS 1でSult accordS 1νith t11C rel〕otl o!
V0εSen e1 α1.(Ⅱ〕78), t110ugh theγ 1Ⅱilized
g1ⅡU11'nldeh}'dc・oslni11m 11Xarion on1丁.

1、r01)hozoite5 USL鞭11γ hιIYe coml〕1icated
Iinc projections dcsi8nated tubular exl)al〕・
Sion5 (V1ハ1'a and KUそel'a,197の or 川01〕odia
(Bιn'ton a11d caml)bC11,1969). Theγい'ele
als0 ιen11ed lein 〔11b111aa'e sn'ukt1Ⅱ'en (sei,
ICI't 11Πd pliess,1960),、,i110US・1ike l"'ojcctiotls

(HⅡano and :、1ar5ha11, 1970), or lnia'0・
、,i110us tⅡbⅡ1ιU' sn"(1Ctt壮モS (Haln eια1.,1971).
By many n'an5nlission and scannin琴 elecn'on
mia'05CopiC 乳Udies (Huang and NlarshaⅡ,
1970;]、11n'1)h、' ct α1.,197フ; sueiS11i eιι11.,
197フ; Tan11Ⅱ'a ιι nl.,1978; uni eια1リ 1978),
it iS 邑enel'n11y acccl)1Cd 11〕at lhe tubulaf ex・
1)ansions m'c t11e projecled l)1Ⅱ't5 0f dle
m'留ani5m, alt110ugh price and Hughes(197'1)
inlerl"'eted ι11enl as reactiYc alYeolal' nlaC虻0・
1)hagc l)1a5ma nlem愉'anes. Fig.7 i11 t11e
1)1'escn1 511Kly ι11SO S110工、'S 11)e eYidence
deal'1y

、vith le31Ⅱ'd lo lhe signinclulce a11d dle
fⅡ11CEion of 1111〕U1111' exl)ιlnsions, SC、'ek111 i11・

Iefl〕1'e111tion5 11ι1、'e bcen l)f01)oscd up to nolv.
トⅡ'st, scife札ιlnd pliess (196の Stated as
10110い'S: The pC11idc of ιUbular exl)ansions
hH5 〔11e snnle SⅡ'UC[1n'e as dlat of n'opho・
Zoites. T11e 1111)ulaT exl〕ansions usua11γ al)・
1〕cln、エ、'ith dlc dC8Cnm'alion of n'01)110zoire5,
;1nd ha、'e ;1 5LI'on8 1'escmblance to nl}'×0・

、'il'山es, esl)ecia11)、 influcnza vir11Ses, in tl)eir
、i/e. disn'ibution, nnd su'uctlu'e.111C}' 111Ust
hιハ'e belie、'ed l!1al t11e fon)1aⅡon of tubulal

CXI)鶚11Sions il〕11)1icaled t11e de客eneration of
、'il'【"・i11ιecled Ⅱ'01)110zoiTes and t11e ln111d・

1)1ica【ion of VⅡ'USCS. Aftef t11at,訴νo leports
Concerning ιhc conaⅡ're11t infection of 尹.
α11'hlii ιlnd vh'11S 工νere l)ublished.エ,vang
e1イ11. 107の 1'el)orted いVo human cases of

Colnbined p.ιαガπii and cytomegalovinls

infection.1hey S110lved dⅡ'ee l〕ossible ex・
Plnn111ions of t11e colnbined infection: fif5t,
1コ.α11'i"il and cytomegnloYitus may be
5y111biotic; sccond1γ, P.ια1'i詫il mny play dle
1、olc of an intcnnediate hosu dliN11y, bot11
IH11n江n tissue and p.ιal"iπli may be infected
11t dle S11mc lh11e l、'ith の,tolne菖ι110、、il'US.

Val、'1el' e1 α1.(197の alsolel)ortcd いVo human
Cnses of p.ιnl'i"ii and lesl)h'a[ory sy11Cytial
Virus infection, and sug客ested 111C "'1nbi05i5
01'ι11e l);n'asitism between t11e いVo padlo・
豊e11S. H0工、'e、,cr, price and HU容11es (1974)
nlenlioned 111at 111C presence of one or moTe
infcctious agcnts in addition t0 四.ιnl'iηii
乱'as a5Socinted with host immun010gical and
n110'itionι11 de丘Ciendes, and dl:1t t11is fact

di〔{!1't 11ecesS11ri1γ reHect l〕aτ11Sitic s)'ml〕iosis,
In an}' case,111e5e rel)01'1S lnay be ιをⅡ'ofable
ι0 111e i11tel'1)reU11ion of seifeft Rnd pliess
(196の.

On lhc other hand, t11e hγ1)othesis of
BI'zosko and 叉Voje工ν6dzka (1969) is as f01・
10駕'S:1hc cm伽gencc oftubular expansions
is :1n exl"'CS5ion of ltdal)1武'e mecha11islns of
11】C P;U'asile l'e11Ⅱed to unfln'ornble cn、'h'on・
nlen山I condilions. Nanlely, dle imlnuno・

103ica11〕hcnon)ena occurin80n 111e l〕nl'n5ite
melnbl'anes and dalnag111g dlcm nlay stinlu・
IatC 111Cir c01111)e11Sati、,e i11a'eιミSe of t11e s{1r・
f;tcc [01' n111rie11t i11take.1t is not exduded,

h0工、'e、で1', dlat in unfnl'OT11blc c01)di[ions

Ⅱ11)U1ιW exl)ansions nlay ln'ise 11S a result of
tbc l'ejcc[ion of membta11e h':1glnenιS I、'hich
h舐'e been blocked with an[ibodies and dlus

1)ι熊'e bccolne functionn11γ less va11稔ble.
AH t11e above,mcnιioncd a{1th01'S 託Cnl to

1'CC03nilc tubτ11ai expan紅ons aS 11 Si号Π 0ι
(1C3eneι'ation. 1U(1ging h'om dle fιICι 111ι11
11比 U山Ⅱ1ι11" exl)ansions hlYn8i11ι11C dccl)1丁
and fil'1nlY hlto dle host ce11S as sl)0工ゞn i11

fi菖.8, those nl{1St ha工で a邑gressive and Qct武'C
f11nctions. va、1'a ιια1.(1968,1970) ex・

1)1ιli11ed τ11a【 t11bU11Ⅱ' expansions contributed
to lna'cnse t11e absoTptivc S山'face of 仕le
1)m'nsile, and to anchoT t11e p:n'asite in t11e
;1ハ'C01;1r sl)acc eilhel' t0 11)e a1工'e01二W el)i・



Ihelilun or to 0ιher l)af11Sites. Hesides,
入IUη)1ハ' Cιイ↓1.(197フ) cxa"1ined t11e 01'8a11isnl
CU1ιi、,ared iπυ↓h'o on nlonola丁a's of l)1'inlary
CI"bl'}'011ic C11ick el)it11Clia1 111ng ce11S b}'
SC;11Ⅱling elccu'on nlicl'OSC01)y,;111d S110工、'ed
t111'ec kin〔1S of tⅡbU11じ exl)ansions: nr5t,

i111CI'1)111マSitic fibel'5; secon{11},, Hbm'S I、'11ich
npl)CIU' to :1nC1101' t11C I)111'asite t0110sl ce11S;
dlil'{11}', f11W fibl'ils con"110n w bot11 dle
1);Ⅱ'nsi【C ;1nd ;1110st cC11. AlthoU8h tl)eir in・
ιel'1〕retation on t11e funclions o{ t11CSC SⅡ'11C・
Ⅱnで、、、'as alnloSι 1{1C SιⅡ11e ;↓S va、'ra and

K"CCI'a'S (197の,1hey a(1di[i011aⅡy 5Uσge5ted
Ⅱle nel、' 11111CLion d1ιlt 111C interl〕arasitic
hbC玲 nli31Ⅱ 0Ⅱa' a conduit [or in【erl)arasitic
Cxch;1t弔C O[ 1)1'0ι01)1;ミS"1. As descl'ibcd b}
B:"'10n lul(1 C:Ⅱ"pbe11 (1969), P.ιnl'iπh
Scenls to nlCι{1bolize l〕rincil)1111}' 10W,1nolecu・
1;11'・、Yci31H subSミ;1nccs, bec;tusc dle l);壮'ιIsite
1;tcks lhc 01'81tnC11es usu;111y ;1SsociaLcd with
1〕11:130C、'tosis or 11}'(b'01),tic l)foce5Ses. Tha'e・
1'01'C.Ⅱ厶 Soon con、'1nccd t11at lubulaf ex・

Pa11Si0115 】11;1y pl;"' a l'olc i11 exchιln8e 01
1」roclu'enlent ol nlatcrial as lve11 as in
:1ncl〕01'113e.1-101、'e、、el',Ⅱle queslion of i11ter・
P111'asitic exchιⅡ18C 01 1)1'otoplasm has to
1'cnl;11n 01,e11, unti1 111e f 111'thel' in、'csti8a[ion
Concel"11ing ι11C intCη〕111';1SiliC 6bcl's is l)er・
1'01'tucd.

"}' tl〕e l、'11}',1};tl'1011 1UI(1 C;{ml)be11 ( 1967),
;1S IYCⅡ錨 H;1nl e1 α1,(1971), in(UC;Ⅱed dle
Cxistence 0ι"ιI conlplex sysla〕1 0f anasto・
nlosi110' nle111bl'1UICS". The {on11er authors

descl'il)ed t11at 111esc lnelnbranes l、'a'e ",pi.
C:11b' conlposcd 01{i、'e la}'ers inchl(ung ou[er
elcCミ1'on dense linliling 111},C欝, subjιIcent
81'anU1111' 1:1}'el'S.11nd ιI cenn'ι11 elecu'on ltlcent
1;"'C】'. T11e丁 a150 st;11ed t11at 111C5C i11ιCt.'

1:1Cin8 nlcn11)1':1nes f01'mcd h'1'e宮Ulal' conl・
1)a11mC111S containin8 CICCU'on densC 菖b'CO・
3en・1ike l)al'Ⅱdes,1〕001'1}' dC6ncd ag紗'cgales
Ol n11e1ト' 31';111U 11U' 11〕aw";11, and 0111Cr su'11C.
Uwcs t11ar could nol bc i(1enti丘ed, But 小ese

SU'UCιt11'es nl'c inleη)1'elcd in dle l""esent
aUι1101" S 01)inion ιIs f0110乱'S: The il'regular

Con11〕ιⅡ'U11ents al'c equivalent to tropho・
yoiιCS IYi111 a sma11{1UIUHⅡ}, of t11e c>'10plasm

ilseH.111C 0Ⅱ[er elecu'on dC11Se limiting
In>'el's and t11e subjncent 邑以nU1をじ laya'S
C01'1'esl)ond lo the pe11ides of ⅡVo n'opho・
ZoitC5 工、'11ich al、C Pι11'a11el [o eaC110dler.111e
Ccn〔1":11 Clecu'on luccnι 1;"'et represent5 t11e
811P be甑、'ccn いVO CIOSC1γ 11ei8hbofing n'opho・
ZOHes.

Bcsides, Bal'ιon a11〔1 Ca1111)be11 (1967)
demonstl'111Cd "1)011n'"1elnbranous cal)S" as
{11e d1ιn'ιIctel'istic S1γ11Ct1ⅡモS for a'cscent

C}'SIS, and S11ive1丁"α1.(197'1) conlin"ed
Ihenl as l、'e11. Howcver, these 5n"uct1ⅡモS m'C

no[SI)eciHc ones{or aでSccn【 cysts and consiSι
Of tubula虻 exl)ansions and l)eⅡides of
ncig11b01'ing u'01)hozoites in lhc l)rcsent
;HI「1101" S 01)i11ion

(B) P北Cys【S
PI'CC}'sts m'c t11C Ⅱ、11n5iti011al fonns {1'0111

D'ophozoites to cY51S. Kim e1 α1.(1972)
dcluonSⅡ'11tcd l"'CC}'sts by li8hι mlcl'OSC01〕γ.
1、11C}' st11incd an inリJI'cssion smenr at n玲t
Wiι11 1J01)、d11'0"1C nlC111},1e1祀 b111C or Gicmsa
S駐lin, and t11e11 Sulincd dle salne or8anisms
With n祀Ulcnanlinc sil、'CI' nin'aw. They ob・

5er、'cd, by dlc l0Π11er Sιain, thC 1ιn'3e or8ι111,
isms wiτ11 ;1 ιhick l、'nn,【1;1rkly Sι11incd c}'〔0・

1)1:1Snl,:10〔10ne n{1CIC;11' body.〕、11ese of8二ln・
i5HIS I)1'0、,cd l0111H'e 50nlc cal〕SU1ιn' 1η11terial
bY 111Cιhcn;1111il)e 5il、'el' niⅡ'ate st11in. S0111e

.

0ι t11esc 01'g川lislnS ι11S0 ι11)1)eι11'ed to be in
nudcal' di、'ision

B}' elccn'on "1icr05C01バ, caml)be11 (1972)

and vosscn el nl.(197S) descfibcd l"'ecySι5.
Barton Hnd calnl〕be11 (1969)北1)orιCd also
a u、ansl01'nlin8 5ta8C as t11C lal'gest n'01)ho・
yoile. H01、'e、'eT. the descTil〕ti011S 01 111e
11boYe nlHh01"s seC1ⅡΠ01 10 be s{1伍Cient and

C011リ)1'chenS武'C.111deed, it is di伍Cult to gi、,e
1)1'ccise dcn11ilion ι0 1〕1'eo'sts ;1Ccor({in3 to
U111'ιIsn'UCIUI'al feanu'CS, whilc n'OP110zoiιes
ι111【1 CystS 川'c diSιi"C11y (1C{ined on lhc bιIsis
01 1JeⅡicular Sι1'UC1111'e.

J二he i11terpl'e耻1Ⅱon o{ V;"1'a and KUιel'a
(196S,197の SeenlS ιo be mos【 al)1)1'01)ri11tc.
1'hcil' viel、',;ミS I、'eH aS 111inc,1S 【1S f01101、'S:

Precysls ln'e lhe m'ganisms l、'ith a few of
ιUI)ulal' exl)ansions, and al'e dlarac〔el'ized



by a dense clunlp of ag81'e8ated mitochon・
dria、 Theil' PC11ide,1Vhich is coml)osed of
two laya's like n'01〕hozoites' at Hlst, is n'ans・
fomled into dⅡ'ce・1nya'ed one with t11e al〕・
1)eι11'ancc of a middle elccn'on・1Ucent layer.
Then several nude{Ⅱ' m11Sses appeaT in dle
1)1'CC卜SιS,ιogcdler 別ilh 111e uQnsfonnation
01 1)C11icle int0 111Tee・11t、'elcd one, OT cyst
IYa11.叉Vit11 111C alJpeal'ance of l〕e11icle of
InⅡ'acystic bodies,1)reo'SιS becolne の'sts.
(C) cysrs
C),stS ιΠ'e d1111'11Clel'ized by ι11e dlree・

Iaye】でd pe11ide as nlenlioned abo、,e. Bιlrton
ι1Ⅱ(1 Caml〕bcH (1967) 0"CC 托1)0札ed t1111t cyst
肌'11】1 Con5isted of six layers and leYised later
ιo bc coml)05Cd of 11Ⅱ'ec layers (Barton and
C11ml)be11, 1969; caml〕be11,1972), occa・
Siona11y, dle il〕ner unil melnbrane is not
Obsel'、'ed, and so t11e nliddle electron・1Ucent

1:L}'CI"ι11)1〕eal's to blcnd lゞith t11e il)tcrnal
Sn'ミ1Ctul'c of ιI C}'st as S110乱'n i11 Fi菖.24
(SI〕i、でly,1974・).

h1 1nethenan】inc silYCT stιlined sl)eci111ens,
discoid 0王 1);U'entheses・S11aped darkly sulined
SP0ιS ln'e oftcn obso、vcd in cystS ιIs sholvn
hl Fig.13. These sl)ols ln'e 1ιISO ICC0今nized
in tolui(1i11e blue o stain (C11a1ⅥⅡ'djiιln and
CI'al、'e,1963). up to now, t11ese spots have
been noticed by many invcstigators, and
haYe been tcrmcd (いrk・staining ling・1ike
S訂"11C1111'es, daTk1γ St:1inin曾 Ovoid inn'acystic
bodics, 1)ιn、enlheses・1ike sn'11CunES, and so
On (八ICNca1ιlnd YιIC菖el',1960; BIU'10n and
C川11Pbe11, 1967; Khn and HU曹11es, 1973;

Xa菖;1i d "1,,1978; pintozh c,1 α1リ 1979).
'1ιK18hlg 'rom 111eⅡ' exl〕rC55ion, S0111e 01 111em
Scem lo ha、'e conside1でd 111at the sl〕otS ιn、e
related lo a certain sn'11C111re in dle c},to・

1)1;1Mη(BaNOD ;1nd C雄nl)beⅡ,1967; Nagai
e1 イιι.,1978). HOIVC、,cr, t11e present ιIut110τ
t11inks tl〕at d祀 SI)0IS ιⅡ'e c0ΠモSI〕ond to
t11e foca1 1hickcnin留 0I CV5t 乱,a11 1rom dle
10110wi"8,'伽S0山(Figs.2】,22,2'1,),1'he
SI〕06 al'c f011nd in bolh ovoi(1 Cyst and
0'CSCC11t cyst :1S S1101、,n in Fig. 13. The
C】'esce11t cysts hRve alrcndy exl〕C11Cd i11U'ι1・
C}、Sιic bodieS ι1"d lhc}' cont:1in t11e cyto・

1)1ιIsnlic dcbris 0111y l;1Ⅱ't11ennm'e, t11e c}'st
エ、'1111 iS Π1:1inly con11)05ed of neun'al muco・
PolyS11Cd1ιtl'ide, of C11itin (BrU11S and Boetl・
0'el',1955). 1、1edlennmi11e sil、,el stnin deln・
On5tl'ates nlainly ce111110se・dlilin ag即'egate

(("'ocott, 1055).1hcl'cfの"e, t11is slnin is
dloua1Ⅱ to eX11ibit lhe cyst l、,a11 主nthct t11an
ιhe c},t01)1aS111ic debl'is.↓n a(1(1ition, KilD
e1 イ11.(1972) fel)01'ted 111;1t by u"e:1[ing cYS6
Wilh acid alcoh01,1he si1工'ef imlH'e3nauon
011t0 111e c、,st l、'11H I、'ιIs inhibitcd, 1tnd dle

ノ

St;1i11ing or dlese l)ιU'e11thcses・1ike sn'11Ct{11"CS
Iuls blockcd.

By clectl'on nlicroscopY, HUιⅡ1甘; and 入'上lr・
ゞ轍Ⅱ(197の S110wed dlat dle eleC耻'on・dcnse
111}、CI、 01 1)C11ide of b0111 C}'sts :m〔1 n"01)ho・
/oiιes. as l、'C11 ns t11at of 111bU11Ⅱ expansion5,
1、'115 5Ulincd stl'ong1γ Ivith medlcnanline
Sil、'el'. on dle conn"2ry, Huneycutt eι al.
(196、1) SU1τed that dle silva' had an a伍nity
f01' centl'al sn'11Ctul'es as l、'e11 ;1S pe11ides.
Thcゞ 1でP01'1S 1Ⅱモ inconsiSιent Ⅱ)11tU礼11y
HO、、'C、,CI', it is iml)ossible to lnention t11e
Ot11el' sn'uctul、e lvhich 5ee111S to be fesl)onsi・

blc f01" the 51〕ots on clecn'on mio'OSC01)ic
Ie、'el. a5 i1Ⅱlicared v:1Ⅵ'a and KUそ仇'a (1970).

BO",me,・(1962) a"(1 Hmn a 01.(197】)
1'eportcd 111at a'esccnl cysts sec"1ed to be
C111Ⅱ':1Ctcl"iSιic sta写e of 11U111ιln P11Ctι,110cy51i.S
01'8:"1ism, beca11Se t11e a'escent cystS 工νeTe
1'1"'cly found in fιlts.1n dle l"'esent stud}',
ho、、'el'el', t11e cresccnt c}'sts l、'CTe h'e(1Ue11tly
10und.1、11ey are lhc most l"'edomin11nl
fon11 alnon菖 Y111'ious foTms ot c}'SιS.

(D) 1tHI、ιIcystic bodies
In t11C I)rcse11t study,111e 11nt1101' 1〕首01)OSC(1

to subdivide i11ι枇IC}'slic bodics i11to li、'e 1γ1〕CS

mainl},1)ascd on dleil' pe11iculaT SⅡ'ⅡCulres
;1Πd conHgul'ations as l0ⅡOWS:(1) 1he l)el・
Iide 武 1'CC08nized as a sin81e me111bllulc ;1「
61'51. 1!nd 1ιltC丁 it eX11ibitS ι11C dl【Ⅱ'1kctel of

ιI uniι mC111bl'ane distinC11y;(2)丁he l)e11icle
is c01111)oscd of ιln 011ιCrnl05t 艶nd ιln innel'・
1〕〕ost unit "1Cmbl'ane :1Πd 北 111i(1dle electl'011・

dcn5e layC町(3) 1he l)e11ide is i(1C11ticn1工、'ith
t11aι of u'01)hozoiιCS,11Πd the conligul'ιltion
:1S ι1 い'1)ole is l'ound.1、11iS い'1)e 玲 much 111e



5ame as so・ca11ed sn111Ⅱ 11'ophozoilcs;('1) The
i11tl'acwtic bodie50f ιhis tγ1)C 11;1、'e dle s;11nc
PeⅡidc ;15 "'1)C (3),1)ut dlosC ιU'e h1でgulal
i11 S11;11}C 11n(1 nⅡ lhc cysl clwil}' colnl)1Cle1γ;
(5)゛rh露 t}'1)c is cl01〕8ιtlc 01" bιlna11:1-511al〕ed,
1111d cxtl"ιt01'di11ι11'ilv clcctron・densc,

On dlc 0ι11CI' hand, B;"'ton :1nd can11〕ben

(1967,1969) 1'el〕01'ιed oDly onc type of inⅡ'a・
C}'SLic bo〔1ieS 111C PC11ide of l、'11iC11 is klen[i・
C111 KⅡ11 t11:11 0ι L}'1)C (2), ncc01'(1in菖山 t11e

1)1'eselH dι15Siflcalion (caml)bC11, 1972).
Vn、'rι1 ;1nd K11そel'a (1970) 1"ep01'ιed 、1 t)'1)es
Ol inu';1Cys【ic bodies. T1Ⅱ'ce ol t11C111 Cof虻C・

"〕ond to t},1〕e (1),(3),ιln(1 ('1) of dlc l"'ese11t
C111Ssincalion. AI〕odlcr Lyl)c is dcscTibcd as
「0110い'5: A11hoU811 inn'ιIcystic bodicS 三U'e
01)1)' sli武1111}, m01"e clccn'on・〔1ensC 1111111 111e
C)'S{ cy(01)1asm i11 111C bcgin11ing of lheil' de・
、'CI01〕1ncnι,111Cil' 01〕;1d "' incl'C11Scs unti1 111Cy
ι壮'c ne111'1y i1111)C11CU'11ble l01、 111C elecn'ons.
A150 111eil" S11二11〕C CI〕nngC5 fl'oln l'ound to
ClonRalc 01' 1〕1111;11111-511111)cd. Thc t11in 01'igi・
nal doublc lncnlbl'1ⅡIc covcring dlc youn8

hltl'ac}'stic bodics becomc nl01'e l〕ron11ncnt
;tnd iS 1111Cr co、'CI'ed b、'{1 111ick 1ι1}'CI' of

gl'ι111111;11', clcctl'01〕・dC11Sc n〕ι11CI'i111 1i11〕 i ted
0111Si(1C I〕、 n110t11Cr doublc l"C111bTι111e l、'11iC11

is, h01、'C、'CI',1'athcl' inconsl)icu011S.1ι 5ecms
dl;1ι 111Cy di{{11'L obscfYc t11C in11'ao'5【ic bod}
01'【}、1)C (2)エ、'111Ch is l'ound and l'11thel
CICCU'on・111CC1Ⅱ.、 osscn ι,ιι11.(1978) nlso

di〔111't c011fiml dlc l}1〕C (2). on dlc odlcl'
11an{1.1}'PC (5) scenlS ι01111、'C 11 小ick ve11idc
;15 descl'il)ed bY V;帆'1'ιl and KUιm、【1 (1970),
th0Ⅱoh ι11C 0ⅡIC"110st ul〕Ⅱ nlcn11)1、ane o[ the

1)CⅡidC 11;鵬酌0ι bccn conn"11C〔1 de;U'1}' in
t11C I)1'CSCIH CXI)CI'i!11C1Ⅱ.1'11CI'cf01'C, i[ SCC111S
ι1111ι{11e nbo、'C、111Cn ιioned dC11Sc in 11、:1C}'51ic

bod}, con'C"〕011{1S ミ0 ;111110SL CX11C11}' 1}'1)C (5),
;1nd 【11;11 il is ;11)1)]'01〕】'intc lo diSⅡn号Ⅱi511 い'1)C
(2) hon11yl)C φ).

丁11C b111'11CYsliι: bod ies o【[}'1)C (2),(3).ι111〔1

(・1)ιtl'c i11 ι11C st;1月C I'C;1{1}' 1'01' exc、'st;11i011 i11
ι11e ;111t110、" S 01)i11ion. H01、'C、'el',、VC、se1 ιln〔1
Rickcn ( 195S)、 scil'CI'1 a11〔1 PliC5S ( 1960),1"1(1
V:八la a11d KUミCI'a (1970) con5idcl'ed '1:1ι
01〕1},い'1)C (・1) C0Ⅱ1{UC;1、'C 11 C、'SI. nnd voS5en

d "1.(1978), t}'1)e (3).n〔1 (・1) could. on lhc
0111er 11nn(1, Bln'山11 and caml〕be11 (1969)

dcscl・ibcd t11C Ⅱ'01)110zoilcs, t11e pe11ide of
IYhich 11ad f0α111、,ι11C eXιer11:11 Πlal)b立lnc

』

Si"1i11ミ1'ミ0 ι11C i11【cnlal unit nle111bl'ι111C

(cal〕〕1〕be11, 1972). T11ese n'01)hozoites fe・
111ind {11e ;1Uth01' of ιhe ilHraq5tic bodies of

[yl)e (2). Bcsides, V1い'ra 1111〔1 K11ιel'a (197の
dcmonsn"alcd lhC 1Ⅱ0111CnL I、'hen ιhe intl'a・

C}'stic bodies o'り'1)e ('1) wa'e jⅡSl escal)in8
h'01Ⅱ;1 Cyst 【11roU811 a cl'11Ck o[ 111e c}'Sい、'a11.
111 ;1(1{1i{ion,Ⅱ See111S d,1比 i11n'ac}'slic bodies

31"0刊ιlnd dc、'clop hl thc sc(いlence lf0111 tγ1)e
(1) 10 t}、1)e ('1). BccaⅡSe dlc c)'t01)1ιIsnl of
Cysts bc〔'omes pl'0邑ICSSI、'cly m01'e Y:1C110laf
11nd nl01'e dcacncl';tιi、'C,:1Cconリ);111ied wit11
11W dc、'clopmcnl of inⅡ"11C}、1ic l)odics i11 t11e
abo、,C・111entioned scquencc, nnd finaⅡy {he
i11n"acystic bodie501 "'1)c a)員11 t11e 、'ιICⅡ0・
Iaιed cySι Cιハ'i1γ Con11)1Ctcly, Thmでfm'C,1yl)C
(2)ιlnd ('1) C:U1 1e:1、'e c}'SIS 、、'ilh011t doul〕t,
and t},1)e (3),1、'11ich is the i1ⅡCnncdiιltc [0"11
beい、,ecn い,1)C (2)川ld ιγ1〕C ('1),111SO U111S{
ICιハ'c cystS 1膳 Vossen e1 α1.(1978) SU8菖CSιCd.

1;UI'L11CI'nlm'C, Vι氏'1、11 :ミnd KⅡむel'11 (1970)

SU!JI〕osed :1S [OH01、'S:1'he Sじlgcs le:1、、ing :1
C)'Sι al'c lal'8Cr t111Ul t11e y0Ⅱngcr h'cc st11gcs.
This m;1y sug8CSι 111a1 1hc inH'acystic bodics
di、,idc soon al'tcl、 111Cγ 11;い'c bccn cxpe11ed
11"01〕1 111e cyst. HO、、'C、'C】', i【 iS 首11thcl' un・
1111tul';11 d111ι i11Ⅱ';tc}'slic l)odics (1i、'idC 50on
;tltel' 11】cil' CXC}'S1ι1Ⅱon. Accot(1ing to t11Cil'
dcscl'ilHio",Ⅱle 5ι118Cs le11、'ing ;1 C}'SE C01'】'C・
SI)ond 【o t11C i1111';1Cyhtic bodics of l}'1)c a)
い'11iC11 al'c d】c lal"3Cst of a11 ι}'1Jcs an(1 111C
)、ounp、CI' fl'cc st:13es c01'1'C5Pond to t11e sma11
(1'0、)110Hoi tcs 、、'11ich ;U'c si111il:11"ιo t1祀 in tl'11・

C),5tic bodics of [}'1)C (2) mld (3).1f L}'1)e (2),
(3),ι111d (・1) C;111 1e:ハ'C 11 C}'Sι:15 SⅡ33CS【cd l〕ト
ι11C I)1'C5Cn 1 ι1111h01',ι11Cil' obsel'Y11tion c:111 be
CXPI:1ined sil】11)1}、;1nd rCιIS01融bl}' 1、'iι11011[
111e 11}、1川ι11Csis dl;11 in n"11C}'slic bodiC5 dCⅥde
50on 11fLCI'ι11Cil' CXC、,st;1{i011. 11 is n:1tul'nl

ι11ι札 S0ⅡIc n'01)110zoiιCS 111'c sln1111el'ι1獣n dle
it111"【1C}'slic bo(1}, or "'1)e ('1). beC11115e dle
ilHI'1tc}'Sιic bodiC5 0f "'1)C (2) 11Ⅱ(1 (3),1dliC11
川'C S111{!11CI' t1Ⅲn 111C in11';K1岑lic bod)' of L}'!)C



(4), also leave a cys〔.
、rhe intl'ac)'stic bod), of ",pe (5) 11as been

Observed by seifert and pliess (196の, V爪IQ
and KUでa"11 (197の, a11d vossen Cια1,(1978).
Vavl'n and KUそa"a legalded it as dle 01容an・
ism ready for a l〕eriod of dormancy and as
dle resisulnt 5ιa8e dcsi邑ned l)er11aps fot
disscmination of dle pm'a5ite. They nlso
SUI〕1〕osed t11at it 81ew and devel01)ed inside
n cysl jnto dle inn"nc}'stic body lesenlbling
young lrolJhozoites. By conn'ast, seifa't a"d
Plicss (196の Sltl)posed dlat it mig11t be a
de耳ener11tive fon〕1, because it eX11ibitcd il・
re8Ularity of sizc,、'11Cuolizalion, and detadl・

ment o( pe11ide fronl the cyt01)1asln. The
Present author also re宮atds it as a degenera・
ti、'e lorln, because tl)e detachment of pe11ide
11as ncver been obsa'、'ed among the ot11er
[γ1)es, dloU宮11 rat11er clecn'on・(1en5e Vιn'iants

Of od祀r types ;nで Sometlnles seen.
As to i11e o"gin of pe11ide of h11rιIcystic

bodies, two i11tCη〕1でt111ionS 11ave been
1)r01)0紀d. Mι111y authm'5 have obscrved t11at
dle peⅡide was connected wit11 dle l)】asma・
Iemma of cyst l、'aN, as S110工νn in Fig.22
ハVcssel nnd Ricken,1958; seifa"t and pliess,

1960; B;n'ton and caml)beu,]967,1969;
C11ml)beⅡ, 1972). Bonlnlcr (1962) and
Vossen eι al.(1978) S111)1)osed that tlw l)e11i.
Cle l、'as formed by dle invaglnation of t11e
Plnsmalelnma of cyst l、マ111. on t11e odler
11and, C11ml)be11 (1972) i11(1icated t11at t11e
1)eⅡide appe雛'ed to be deril'ed h'om menト
bla110us nlaterial wi111in ι11C cyst and dlat
it ne、'er ;11)1)em'ed to be deTived from t11e
Unit nlenlbTnne of cyst l、'aⅡ. va、'ra and

K11そera (197の Suggestcd t11at t11C I)C11icle
Ivas lonれed at least l〕ιWtly de η0ι,o by
Synrhesis hlsi(1e dle cyst cytopla5m, nnd dlat
t11e i11Va8ination 0ι t11e cyst l)1asma mem、
b松ne mig11t l)erhaps conn'ibute to dlc
fo"ηation of dle l)e11iclc. T11e l"'esent
a1Ⅱ1〕or'S 01)i11ion is that t11e l)e11icle is
formcd de π0τ,0. Beca11Se ミ11e invaginating
Plasln111en11na oug11t to becolne duplicated
01' 10 10n11 a Yacuole and unfold latet in

01'dcr lo S1Ⅱ'round a nⅡCleus and lbe ad、

j11Ccnl cyt01〕1ιIsm, if 111e peⅡide is defi、'ed
h"om the il",aginating plnsmalemma of cyst
1、'ι1Ⅱ and if t11e l)1ιIslnalelnn111is intact and
Unl'UI)unEd during the inYaginntion、 1n
fac〔 a l)111Slnalelnln11 1)10ved int11Cr, CYen
IY11e11 Coccidiιlns enter inlo host ce11S (3an・
ni5te】', 197フ).1ha'efole, t11e latler ιIssun11)・
tion scenls to bc n'1祀 and l)roper. By dle
1、';ザ, t11e hⅡ1;1C}Sιic bodies of l)'1)e (2) have
:1 111iddlc elecn'on・(1ense lnyer of l'ιITi011S
111ick11ess. Tha'efore, t11e mi〔1(ue clectron・

d引Ise layel' is sul)1)osed 【o be formed be・
tl、'eeΠ 1、、'o uni[ nlenlbranes, Then it conles

into (1Ue5tion how t11e second lmit nlenl・
branc is lomled.1f dle l〕e11icle of inn'nc}'5tic
bodies is formed dιπ0τ10, t11C processes to
foml dle l)C11icle of wl)e (2) seen玲 to be too
Con)リ1icatcd, on t11e c011廿ln'y it is exl)1Rined
Sin11)1γ, if 111e pe11icle is der武でd h'on1 111C
i1い'aginnting l〕1asma mcn)btanc. ACCOTding,
1>' 1'111'"1er hl、'estig11tions l、'i11 be nee(1ed to
Wttle this l)Toblem.

In a(1〔1ition, round bodies and stlbpe11iC1ト
11W ",ia'0ιUbules wel'e TepoNed b},0111er
a11ι1101'S, althoU客h dlcy c0111d Ⅱot bc con・
6mled i11 dle l"'esent study (13;1rlon and
Cι1"11)be11,1967,1969; vossen ιιイι1,,197の,

(E) HOS[・1〕ιlrιtsitelelationshil)
1'he l〕ha80cytized ,.α11'hlii, aS 5110肌'n in

Fi8,27, h;1S bcen obseTved by nla11γ authm'S

(sei{eN 11nd pliess,1960; price and Hughes,
197-1; Tan1τn'a a イ11リ 1978; vossen ιi al.,

1978). T11e l〕arasite l)toYcd h1 て,iι10 to be
1)rom1父ly dige5ted a{ter 111e inlcrioTizntion
b}' m110'01)hages, eYen l、'11CⅡ 111e}' 1、'eTc under
111e inⅡ11ence of conicoSιCI'oid いla5Ut nnd
,10nes, 1078; Beln"en and pesanti,1978),
Th伽e l'eS111ts may lve11 Cotrcsl)ond lo the
1)1'e5e!Ⅱ i1い'esti8ation dlat t11e nlno、ophages
C011kai11in留 i11tact l)1U'asites in t11eir l〕h11go・
、01〕1CS I、'el'e h三11'd1γ Sccn.

BCI""cn ;1nd peS1川ti (】978) in(1ic;11ed Ⅱlat
1'.α11'hlii c0111dn't be an inu'11Ce11UI【n" 1);11ιト
Sile, beca11Se t11eγιlid not find t11C rel)1i、
Cation 01 111e or3anism l、'ithin lnaa'01)ha宮es
i11 Conu'aslto TO×01)1nslna g0πdii. on [he
0ι11CI' hand, price and Hug11es (197'1) 1'e.



fel、re〔1 to dle l)ossibili1γ ol cySι 11CC111nulation
;1nd n'oph0ιoite l'el)1icalion in alveolar ce11S.
In addilion, sh武,ely el nl.(197り S110lved t11e
existcnce o[ tTophozoitcs and c}'sts in t11e
nl、,eolal' el)i111Cliuln. vossen ιια1.(197フ,
】978) also demonsn'nled dlat u'ophozoites
exiSιCd i11 the intC玲titiιtl sl〕ace, the cal)i11ary
111men, a11d t11e Cγ101)1;1SI】10f el)it11elinl ce11S,
an【1 ι11ι1[ι11e Ⅱ01)hozoiιCs in dlc cytoplRsm
Iay hee 01' 1、'ere S1Ⅱ'roundcd by a l)ιU、ιIsito・
1)horous Yacuolc membrlme.1ndeed, the
1〕ιtl、ιIsite l},ing {】'ee Π1ιly bc in耻'ace11Ulaf, b11t
11101'e cn'cfⅡl eXιlminι1[ion see111S lo be neces・

Sal'}, to a11S、、,er 111e question l、,11et11er t11e
PntιIsi{e 51Ⅱ10unded by t11e n〕e111brane is
11Ctu:t11}' inn'ιIceⅡUI:1r or m引"ely inY11ginates
inl0 111e el)itheli11Π1, bcca11Se [11e parn5itc
fl'eqⅡelHly inⅦginates dcel)1y :1S S110wn i11
Fio. S. F1Ⅱ'the訂nofc, the lntte工ιIutl〕ors

S1101、'ed 11 且1'OUI〕 of 11'01〕hozoites in dle frame
1、'01'k o( 111e alvcolar scl)t{nn and stlg菖Csted
dlcsC Ⅱ'01)hoz0Ⅱes hnd been libcl'ιltcd from
t11e cl)it11Clial ce11S. Howe、'el', t11ese n"01)ho・
ZoilcS 二n'c qukc sinlil:H' to :1 groul) of n'OP110・
yoitcs in ιhC ι11Ve01ιlr l)ore l)1'e5entcd by
Xaoai nnd Kanl;1ιa (197'1). consequcndy,
Ihc 〔1Ueslio"S ;1S to t11e i111r:!CC11U1ιU' del'CI01)・
nle"1 01 ⅡIC I)ar:1Sire 二lnd 111e deterior111ion
Of el)idlelial ce11S b),111e l)1n'11Site secm to
1'emain stiH 01)en,

(F) Life cYcle and Taxononlic position
Up to n01、,, sevenl vicl、'S OD li{e c},cle of

1). an'iηii11aYe bcen l)τOposcd, based on
elcctl'on nlia'oscopic obserYaⅡonS 6Vessel
ι111(1 Rickcn,1958; seil'm't ιlnd pliess,1960;

VaⅥ'a and KUとa'a,1970; caml)beⅡ,1972;
Vossen eι al.,1978). AU 11)e Yiews tel)ONed
1〕1"C、'iously, ns lve11 ns t11e n11t110r's viel、,,
Coincide eRch ot11a'in dle (0ⅡOwing l)oints
dlat Ⅱ'OP110zoites deYel01) into c}'sts nnd t11:1t
intl'acystic bodies f0れ1)ed 、、'ithin a cyst leavc

thc cyst ;1nd bccome u'01)110zoites again.
H01、'e、'er, thel'C ιⅡで Some difleTences among
11】CSC 、'iel、's i11 dcta11. For exal〕11)1C,叉・vcssel
nnd Rkkcl】(1958) indiC11【ed 111at inn'acystic
bodics were formed in Nal)fcysts by con・
SⅡ'iction of t11e dcnse cyt01)1asln 11〔111ering

t0 111e c}'st 醜'a11.、vith l'C81Ⅱ'd to u'OP110・
Zoitcs, vn、'1'n ιlnd KUιera (1970)ιlnd canlp・
be11 (1972) suggested t11e possibility of
binal'y nssion, blKI(1in今, or conjugation. on
dle ot11Cr 1111nd, vosscn e1 α1.(1978) demon・
S11'atcd 111at daU客htcr ce11S I、'ere fo"ned by
Cn(108el〕y in a n'01〕hozoite nnd dlat no dif・
Iel'ence was found betl、'een lhe daughrer
CeⅡS in a cysl and lhose in a tl'01)hozoiιe.
T11C I)1'esC11t lin(1in3S, as S110駕'n i11 Fi菖.26,
:n"e l;ハ'0】':1ble to tl〕e lntter 、,ie、、,.

1'.α1?'hlii is aⅡ1でntly acccl)ted to be a
PI'otoz011n,;11t110ugh its exact l;1×onolnic
Posiιion is not con6rl]1ed },et.叉Vesse1 1111d
Rick0Π(1f巧8), B'゛'ton ",Kl cmnpbeH (1969),
CalnpbC11 (1972), H1111)ιια1,(1071) and
V05Se打 e/ 01.(1976 and 197フ) suooested it
IYa5 ;1 νr0ιOZO;1n. T11ei1 工'iel、'S I、'ere based
On 11〕e l0Ⅱ01、,ing fennn'e5: Firsl, t11e strnc・
ι1Ⅱ'es of nlitodl0Ⅱdrin luld l)e11iclc of p.
ια1'h11il'esenlble ιhose of 51)01"ozon ; secon(11γ,
Subl)C11iC111ιlr !nicrott11)111es and l)SC11do・
1)odia al'e found i11 P.ιnl'i"11, as we11 as in
SI)01'OZ01{,1hese 引巻ι11〕eucs suggcsr dlat F.
α11'i井ii is lnotile.

On dle odler hnnd, seiιa't nnd pliess

(1960), and vaYta and KUιa'a (197の 1)ro・
1)osed 111at l). Cα1'i陀ii mig11t be ;1 kind of
fungi, The fonner nU1110rs l〕ointed 01北 the
inn'acySιic body fon11ation l、'11S silnilar to t11e
SI〕m'e formation in SαιChnl'oln),ιι、9. They
also S110駕'ed a similarity betl、'cen t11e tropho・
20ite nnd lhe thin・1VnHed form of d)e yenst
Ithod010"ιla. T11e later n11【110rs stlggestcd
t11ιlt p.ιm'iπii Ⅱ11811t be a dilnorphic '11n客US
in l、'11ich dle nl}てelil"Πい'as rcd11Ced t0 11
UnicC11111nl' S1ιlrc but in 、、,11ich dle nl〕iliw to
SI)0τ11111ιe l、,as l)TeseTved

Howel'cr,it seems that the aⅡthors of 1駕'0

客roups mentioned aboYe 野ハ'e diⅡa'en[ in・
teη)relations to the smne stl、UC11Ⅱ'cs or t11e
Snmc organeⅡes.1ror instance,13:Ⅱ'10n and
C:unpbeⅡ(1969) pointcd 0τルⅡlat 111e mito・
Cbondri:1 0f ,.ιal'i見ii ha、'inぴιUbulal' and

Vesicular cristne l、'ere of 111e c0Π"non l)roto・
ZoaΠ 1γ1〕C,1、'11ile Vι1、,rιl and KUιa'n (1970)
Stntcd th飢 t11C mitochond紅R of many flmgi



、vaで rC1ιtli、,el}' poorly de、'eloped and,ιIs il)
1〕ne1ι川0ι丁$ιis, 1)ad only a felv l;uneⅡa虻

CC11ern11y sl)cakin今, U'01)h020itesCI'1Stac.

5eem ミ01でSe1111〕1C lat11a' 1)rotozoa,ιlnd cysts
h:1工,e a l'esC111b11tnce to fungi. H0工、'evcr, t11e
Conclusi、'c cvidcnccs havc not yet been
10Ⅱnd ι01'esolYe い'11edler p,α11'iπliis a l)τ0・

tozoan or ιl fun宮US. T11erefofc, it n】ay be
1).ια1'1n11 11S anppl'01)natc to ln[eη)rel

bl'idge bcil、,ccn pl'010χ0ι111nd fungi ιol dw
1〕1'elenl,ι(S μ'01)osed by HU8hes (1978). Be・
C1111Se i[ is deC玲ive Ⅱlal p.αι1'iπii is a U11i・

CC11t11nr and euk;U'yotic organism, nmnely,
11 nle111bcr of t11C PI'olista,
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Summary

1).αι1'iπii ocC11red i11 CONisone・U、caιCd rats

it",csti菖aled by electron 111icroscopy.{、'ιIS

Se、,CI'ι↓1 6×;11ion nle11〕od5 and lhe l)C11Ct l〕fe・

1)ar11tion b), the nl〕1〕1icalion of dle cyst con・
Ccn11'ation nleⅡ10d l、'ere aιten11)1ed. The
111tl・nsLI'{1C11Ⅱ'c of 1コ.ι'r11'i11ii 二lnd its life cyclc

h'om Ⅱ'01〕hozoiles 〔11rough l"でCySιS lo cysts
肌,CI'c con(il'】11Cd. 1;1n'ι11e訂noTe,1 1)fesented
"1γ 0工、'n Yie乳'S C011CCI'ned wit11 (1evelopnlcnt
Ol in11'11C},slic bodies and nⅡ111il)1ication in
t11e ゞn3C of n'01)110zoiles. Thc teS11115 are
SιUn"1111'ized as l0110工、'S:

(1) clutarl{1dehydc・pcr111angana[c liXι1・
[ion is supe"or 【0 写IULal'aldchydc・osmiuln
flxaⅡon ιts to dle l"'csef、'a110n of membTane
SySιCn15, CSI)eci;111γ of cl'iS1ιle ot Ⅱlitoch011・
〔11'il!.

(2)、1、11e l)C11e[ SI〕cciⅡlen l、'as of gl'e1Ⅱ
bcncnι hl or(1el'ιo obseT、'e dlc organiS111S
【1nd host ce11S C1五Cie1Ⅱ1}'.1)1'ccysts, cysls,ιln(1

hoSι CCⅡ5 川'C 110ιιIHcctcd by dle nl〕1)1iC1ミtion
Of lhe cYsl conccn耻'aⅡon nlC1110d.

J

(3) A(C01'(1i"g lo pe11icnlar 5けⅡC1111'e5
ιⅡld co"n8UI×11ions as a lYhole, inu'acystic
bo(駐eS ιn'C Sミ1bdividcd itH0 5 typcs as
f0ⅡOKS:

(i) 1、11e in11'11Cト'stic body stn'rounded
、、'iι11 a 5in菖le mcmbTane l、,11iC11 ao

(1Ⅱil'e5 1:1tel' t11C C11;11';1Ctel' of n unit
111en,bl'ane.

(ii) The inn'acys[ic body l、,ith ιhe l)e111・
de colnposed of an 011tCΠ110S〔 and
an innerl"ost unit menlbrane and a

middle elecu'on・〔1ensC 1ιlyer.

(iil) The i11tracySιic body wit11 dle l)e11i・
dc con11)osed of an jnner uniι 111enl・
bl'Hne nnd nn ouler cleCれ、0Π・(1Cnse

1:ハ'el'.11 1'esemblcs sma11 U'01)ho・
Z011CS.

(i、) The inn"noslic body S1Ⅱ'rounded
刊ith dlC 5a1Πe l)C11icle n5 t11aじ of
typc (iii), They n11 Up alc cyst
CI"'itト, con11)1Cle1γ孔nd eaC110f dleln
il;1S :1 rndler h'1'e8U11Ⅱ" S11al)e i11 Con・
U'11SL I、'ith 1γ1)e (i)ー(iii)

6,) The cX訂'el〕)ely elccn'on・〔1en託 11nd
b1111ι1111t・S11al〕ed il〕U'11Cystic bod}'.

1、11C h1Ⅱ'ac),stic bodies may d6'elop i11 111e
兇q11Cnce fl'0111 WI)C (i) 10 WI〕e (iY).1}、1)e
(ii),(ili),ιΠHI (iv) m11y leι1、'e t11C cysl dlrough
ι11e o'11Ck of cyst u'ι111.1γ1〕e い') mn}' be ι1
dcoencl'11Lil'e f0首nl.

('1) The u'01)110Z0Ⅱe S111)1)oscd to colHain
a da110111er 訂'ophoxoilc l、'as found. This
Obse"'111ion iS ιavoTal)1C t0 ιhe Yiel、' dl;1t

n'01)hozoites nlultil)1γ by en(10geny

Thじ 1111th01'乱'isheS ιO CXI)1'CSS 】1is si11CCI'C ;11)1)1'じ・

d111io"ι01)1,ofcssot' Tomoidli l{USⅡnoki, t11C Dil'CO
1("・ of DCI)111,tmcnt or l,cdi;tn'icS 1Ⅱld l'1'okss01' Yukio
Y0針lida,ιhc Dhイ!Cιor of Dcpn11nlcnl of Mcdical
/001(壌、, f01、 t11CⅡ" ilHcrcst, glti(1;111CC. 1111d 〔!nc0111'a蔀C・
111C11r tl"'ough t11is stlH1丁 aⅡ(1 for ι11Cil' CI'iιic;11 1'C;1d
i11g of nl;111tlscl'il)t.、1'11C ;肌Ⅱ1】OT is ;11So i11dcl)tcd lo
11is co"じaイ,1tC5 i11 ι11C Dq);11'11"C11[ of Mじ【1ical zo010H、.
CSI)cci1111Y 【0 1、11'.入li1101'11 YaT11;1da, for ミ11Cil' hC11".
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P.mrmii の微細拙造や生活史に胡しては,従来の報

告とほぽ一政ナる'占果を得たが, intracystlc body の発

青と廿Ophozoite 段階での増殖についいては新たな所見

を得た.ナなわち intmcystlcbody はこれ迄の報告では

1ないし4極類認められてぃたが,茗岩は外皮の構造や

形態に基づいて祝の様に5種類に区分することを提唱し

た.

(1)外皮が極めて薄い一層の映から成るもの.後に

この膜は単位映である京が明缺となる.

(2)外培と内眉は単位映で,中問忍が批子密座の高

い屡からなり,全体の形が恬ぽ円形のもの.

(3)外庄は単位膜と雄子密度の問い朋からなり,外

形はほほ'球状を呈し,小型の hoph伽oite に類出してい

るもの.

(4)外皮の拙造は(3)と同一であるが, cyst 内腔に

充満しやや複雑な外形を示すもの.

(5)半月状で靴子密皮が高く,しぱしぱ外皮の知雛

を伴うもの.

Cyst の細胞質の変化の過程から判断ナると,(1)から

(4)の順に発育し,(2)~(4)の谷到が脱妻し得るもの

と考える.また,(5)は変性型であると考えられる.

daughteT troP110zoite を1,1部に才寺つ tTOP110zoite を観

察した.これば廿Ophozoite 内でも Cyst 内での intTa・

Wsticbody 形成と同じ屶法で垪殖が行なわれているの

ではないかという V05Sen "al(1978)の説を支!寺する

所見である.

PπC""10C丁Sι心ι'al'hlii は主として免1芝不全ガこ態の;思

老に肺炎を惹起ナる病原体であるが,悪仕癌腫に対する

治療成敏の向上巴共にその対策は垂要なものとな0て来

た.しかし,.mriπii の分類学上の位置や生活史など,

依然として不明なn"題が多い.これらの闇題はこれ迄主

に電子顕微鏡による観察粘果に基づいて諭じられて来た

が,未だに定説がない,例えぱ,分類学上の位羅につい

ては原虫説乞真菌説とがあり米だ結論に逹していない.

また,生活史でも未解明な都分が多く trophozoite が発

育して Wst となり増列iする非工について疑いはないが,

その他にも二分裂,出芽または内生(endogeny)によっ

て地殖する可能性が指摘されている.薯署はこれらの問

題点について更に按討を行う為コーチゾン投与によりラ

ツトに発生させた P. mrb1立を用いて電子顕微鏡的観

察を行うた.まず茗名は P. の観察に最も適しCnl'1,11ι

た圃定法や試料作製汰を見出すための検肘を行0た.従

来,ク'ルタルアルデヒド・オスミウム酸二重囲定が,.

mrhu'i の固定に広く用いられてきたが,今回の研究に

よるとミトコンドリアのクリスタなどの朕朧造の観察に

はグルタルアルデヒド・過マンガン酸カリウムニ重囲定

が適している穿fが判0た. vaντa end KUそera (197のは

過マンガン酸力りウム固定を賞用したが,今回の実験で

は溶出が激しく良い結果を母るホはできなか0た.

また,染シスト法 G考飼ら,197フ)を応用してぺレッ

トを作製し材料乞したところ Precyst, cy5t およびラッ

トの細胞は良好な状態に保たれ効率的に観察する群が1.町

来た.

Y051】ida, Y.,】k11i,1., ogitlo,κ., T;1kC11dli, S.'

Yamn(1n, M, KU51川oki' T., a11〔1 1jidli, H.(1978):
S11K!ics on p」1ι111"on',Nti5 ιnj'1,jii a11d pnι1ι゛110.

r)'5t6 rnhljh' pncumo"ia:】V.11、'cnty.fi、c cascs
CXPCI'iC11(cd dⅡTi11容 197'1 10 197フ, and lcvicw of

t11C P11C11mo」1i11 i】1 Jnl):tn. Jal). J, pal':1Sit.,27,
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Zcbl'un,、、ナ, n11d 入f011C1111a11CI', H.1・1.(1960):

EICC訂'on nlicloscopic ob5CI'1,ntion" on 111iι0・

Chondria or l;1t lcstcs nxcd in potassiU111 PCT・

mal)ganntc. J.11i01)11ヅSic. n11d Biocbcm. CⅦ01.,
フ,311-321.
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gl・aΠ111nr. C11110raldchy{1じPC"11an容11nRtc.×67,000・
A mnιミn・c cyst with Ⅱ"・cc iⅡⅡ・no,slic bodks (1CB). t111'CC I"iloch011dl'1a (入1),1Ⅱ1' a sn1Ⅱ
nln011nt of c},topln5mic dcl)1・is.1Wo mitoC110n(1"a nlc '1C育C"cratハ'C. A nudC1聡,丁0Ⅱ宮 1、
STn.f:1Ccd c"d01)1aslnic TcticU111nl. a"d a 111iιOC110ndl'ion "1 壮IC "1り';1Cyslic bodiC5 al'C 、YC
1)・1.cscr、・cd, but t11C I)C11ict11ar Ⅱ1】it 111Cml"al]cs of cyst 琵nd inι1'ac}'Sιic )o ics ;Π'C O '
C111【at・a1ι{C11丁dc・11C"1111nag詣11RIC.×15.000.
入lilochonιITia 智iι11 ⅡIcil・ 111Cmbra"CS, 1amC11aT C"slac (aslcl'isk),;"1d dcnNC 套1'ιⅡ1τIC5・
C)・st 乱,;111 (C、V), C111tal';11dchydc・PC,111an8弛natc.×66,000・
A, i11tl、aり.slic bod}・π、・it11 a nlitochondl'ion S1101、'ing t11Cir tηCⅡ11H'ιⅡICS ;1"d lamcl nT CI'isl:1e
゛1).111C り・101)1asmic dcl〕1is ad11CI'C5 10 ι11C cySι乱'a11 (CIY) 0[ 1dlich ulc inncl' U"iι
ⅡIC1ηbranc is not visiblc. A 11Uclcat' nlcml"11nc dC1ηon5ttatcs diTcct conιinltitト' 1、'iい
1.。ug11.5{11faccd cndopl:1S111ic rcliCⅡ111nl (霊R), XUCICUS (X). C11tι;Ⅱ'nl(1C11}'(1C'pcnn:1nga'
Ⅱ11te.×39,000,

U・01)hozoilcS ιtl0ηg t11C nl、,colal、肌':111.1'1忙「rop】1010iιCs adhcl'C CI0ざCI}'【0A 宮1'oup of.1

鶚.1111 a11d 11;"・c tul〕111al・ cxpa11Sio"5 肌'i111 、';1ΥiouS ιlialnctc":11110ng ι11C111・111C ;11Wolar

入lit。dH"1(1ria wit11 YcsiCτ11al、 CI・isulC い1); TubⅡlar cN1コa115io"S CO"taini"g gl'1ⅡIUICS
A 111C1111",anc.boU11d 、・:1CUOIC 乱,it11 冬1';n1111CS (、'); A dccp sub5idC11Cc of l)C11iclc(aS ιCI'i5k);

(:Π、1・0キ、,), G111[;1r:11dch}'dc・OS111iU111.× 13,000・
T、、,O S111ιIU ι101)hozoiιCs od11CI・ing l0 111C nl、'C01;1τ、、'an.111C lcfι onC 1111S a 11UdC11S (・')'1

乱,iι11 a nuclc011聡:1Πd n 11Uclcnl' nlclnl)1n11C.1」pid 唇101)UIC 心H'r0鷲');、 C111Slcr of gb'C0宮Cn
graⅡ111CS (a,・r01ν 11Cad). clut【U'al(1Chydc・05111i11Π1.×12,000・

ι11C IOU宮11、SI"イRccd cndoplasmic TcticultNn (ER) dcnlonsn'aιCSA U,oph020itc of l、'11ich5

1111CICUS (N). T11C PCⅡiclc of r11C UOP110yoitc, inC11Kling Ⅱ山畦lnTdh'cct conlinuiιγ別it11 n
n unit mCηlbrn11C n"d an clccn'011・dcnsc laycl'.、acuolc (、)・Cxpansions, consists of

C1Ⅱι肌'nldC11γdc・osmiunl.×30,000.
Fi音.6 Vncuolalcd n・oph010ⅡCS (T) hn、'c lubul;W CXI)nl】sions on t11C sidc f:1Ci11g to lhC ι1、'co al、

、、,a11 0T lo cnC110t11CT. C1Ⅱlar;11dcliト'dc・05nlium.×12,000,
11as tⅡ1)11】ar cxl)a"・A lal・8C "・ophozoi[C, t11e c}toplas"1 0r W11ich is l)al'1in111' C01111"'csscd,'】

t11C t111)U111T exl)011・Sio"S (;n・1・0工、・). C1Ⅱlaral{1eh}'dc・OS】11iⅡ1η.×1'1.000.1,1●el; DCιRn of
Si011S. T11C}・ al'c conミin110(1S wi[11 ⅡIC い'101)1nり11.×31,000,
PSC11({01)odi二l nnd 1貼1)ula冨 CXP:"1Si011S or n'01)11010ilcs (T) i11、'11Ein11tC 111【o an ι11、'C01111'1:ig.8八
CC11. xudC115 (N). CI{此n首ι11dC11丁dc・05nli11nl.×11,000・
DC1口il of 111C i11、・;1gi11ating 】)al'1. T】1C PC11idc of l)5Ctld01〕odi11 (:1SιCrisk) an(1 t111j111ar"g.8乃

CXP1Ⅱ]sions (1U,ル1、, hc;1d)'is con11)0ミCd of a 11Πiι mc"11"'ユnC 11nd an clccn'on'dcnsc lnl'CI'・
T11Cγ 1"・C S1訂・roun(1Cd wi111 t11C C)'101)1a5nlic mcmbTnnc of 吐IC 110st cC11・×3-・000・
A n"OP11070itc cr) widl a dccp subsi(1Cncc of pC11iclc (;1"'01、') a11(1 、';1CU01;Hcd n01〕110'下i晋 9
10ilcs (T). Thc 011C S(Ⅱ・r0口ndcd wi【11 ι111)111nT CXI〕a"si0115 in t11C I0肌'C5t l)al't nl)1〕cals
:1S a 容1105t. clut11ral{1C11Idc・OS111i111訂.×13,000.

1:i曹.10 A I)1・CC丁Sι C11二Ⅱ・nc【crbcd l)}':1 dcnsc C1τ11111) 0「 11)itoC110ndl'ia (入1)鷲'it11 VcsiC111nl' CI'ist;1C・
Xolc ulat iι 11as lost almost a11 dlC 1耻1)ulal' CXI)a11Si011S. C1Ⅱtar:11dC11丁dc、osmi11,n・

"1CnlbTa"c nl】d an clcCι1'011.X14,000.1」」5ι1; Dcta矼 of its pC11iclc.1t c0115i51S of n unit
dC115C ];いCI、. T11is sn'1Kt111'c is i'1C"tical wi111 t11ι北 of tl'oph010iιCS' PC11ide, X7ー、000・

1:id.11 A I)tじC、・S【 dc,・i、・cd fl,01η a l)C11Ct. Thc cyloplnsm c01ⅡainS 11 C11Hnp of miιOchotKITia (・ 1)
;1"d nlC11】1)t;111CS' C】utι11・aldchYdc.osmiⅡ打1.× 1'1.000, hl"'1; DC【;1il or ils l)C]1ide・ι
卸 of 【101)h070itc・ハ'1)C. X71.000'

"r 2A

Expla肌丑tion of Fi容Ures

"仔 2B
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下i冨.12 A I)wcys【 dcl'醜'cd rl'ot11 a l)CⅡじ【.1、11C Cト'101)1;1SI" C011tnilN ;1 ι.1111np of 111iιOcho"dl'i;1 (入"
a"d mc"11)1,;1ncs. NO【c t11コr 111C C011tC11ts of t11i5 Pwcys【 is i(1Cnιical wit11 ミ110Sι: or ι11C
1)1C町5ts i11 1;jg,10 al】d 11,1〕1比 Uli5 】)1'C曝'st 11ns t11e l)C11iclc of c>'st・【}'1)C. ch11:1t'ι11【1C・
1乃.dc.osmium.×18,000,1」1工ιι; DCI;1il of its 】)CⅡidc.1t i5 〔omp05Cd of t1Ⅱ'CC I:"'CI'g:
n u"it 111C111bl;"1C, an clccn'011・11tcC11t ln}'CI、,;1nd ;1" CIC(n'0"・ιIC"5C lnト'CI'.×50,000.
Cγ5t5 StRincd with 111Cd]cn1111)inc siハ'CI'"iι1'1HC. C1リ)・511alJC(1 C}'S【S 11;1、c di5Coid m' 1):11'C"・
thC5C5・S11nl)cd darkl}'・SI:1i"cd sl)ON.×1,400.

A }'011ng c}'Sι乳.ith "じo it1壮':10'stic bodics co、'CI'cd wit11 n 5it1非IC "1CI"1)】';111C (:11'10工、').111C
C}'sr 11Ⅱ5 n clump or lnilochondria い1) an{1 n fclu 【11bul;{1' cxpnnsi011S. Thc iⅡtl'ac}'stic
bodic、 11a、'C ;1 1'11ι11CI' dcn5C 111nss S111)1)oscd to 】)C ;111UdC11S (X).1'hc cxtlclne1ト' clccn'on・
dC115C nl;1Ss cxis【s in 111C I'ight i11tl、;1C}'stic bod丁:1nd i11 111C i11ιlaCト'5tic bod}'・1ikC 111a5S
Whkh liu$ jⅡ5t bcl0工¥1】1C I'ig11ι otlc, alHl of 乱'11kh uw PじⅡidc iS 110t l'ccogl】ilcd."rhis
"1:1SS 111ヨ), bc ;1 n11dc0111S. DCTi、'cd h、0111 【1 1)C11CI. CIU【鶚1'al(1C11)'(1C・OSI】1i11m.× 17,000.
A }10UⅡg c、sl wilh n、'c intl';1C丁Stic l)odics ;1nd mat】γΠ)U11d miroC11011dri;1 (】、1).1ⅡtTac}'slic
bodicS 11a、c a n11dCⅡS (N) of 智11k】1 1】1C 臼1、'CI01)c js not l'ccognDcd.'rhc l)C1Ⅱd{! 0「
ιhC111 C011SiSιS of ;1 Si11glC 111C訂11〕1'a11じ工じ11ich i5 S01"じ1、'11:北 1】1ickcT t11an dlc U11i1 111Ct111)1'nnu
Of c}・st l、・n11.、「11C ccntl・:11 0nC 詠 i11 UIC 111i【1St or pC11idc f01'111;Hi011. DCI'i、cd h011);1
PCⅡCt.(;111t;11'al(1Chydc.05111i11m.×15.000.1,13el; Dclail of itS ι1)TCC・1;n'CI'cd ゛'st 訊'ユⅡ.
X92,000.

A" i11tlac}'stic l)odv c【"'a'cd 、、.it11 壮 5in容Ic mC1111)1';111じ.'1'11C じysl is stin l'ich in 111C (yto・
PLIS】11. Thc in"';1C、5tic body contai"s n t】udC11S (X) 1、'i111 n nudc0111S,:1 1""唱11・N111'f;1Cじd
Cn〔101)1n"ηiC 丁CtiC11]11m (厄1勺、 and :1 mitoC110n(1,、i011 (入1) tl】C CI'islac of l、'11ich ;11C "01
】,ccogⅡレCd. 11S PC11iclc is aS 111ick :1S t11C U11it l"C1111〕1;111C of い'st l、'a11 (C、V). C11Hnl;11・
dC11ydc,OSI"iⅡΠ1. X'12,000,

An "]11'11C),slic bod、' CO、、crcd l、'iιh a Ⅱ"iι 111U"11)1'anc.〕'1】C C、'101)1;1S"1 4,on【;1in5 11 "11Clelts
(X) 0「駕.1〕iC11 dlc C11、'clopc is c011ιinu011S 乱,it11 1011g11・sln'f:KC(1 臼HI01)1aS111ic l'ctiU11U"1
(ER). C}'toplnsl"ic dul)1'is nd11Ct'cs to dlc c}'S1 1、'a11 (C、、')、 C111肌1'aldC11}'dc・05111iU111.
X'1】,000,1井'C!; Dclail or 111C "〕tlncy5'ic bo(b、 1)CⅡidc d1イ"vil】g fhc S1討ICIUI'c of uniι
1】1CI"1)1'n"C.× 108,000.

A11 i1111'ac}'5fk b4×1}'α"'C比d wilh "じf) 1t"it nlC1111〕1';(11CS、 xudU11S (N); R011彦11・S111'f:Kcd
C"d01)1:1Snlic l'cticu lum (1証て);(:yst l、';1Ⅱ(CI、'). C 】11t;11'111(1CI" dc、OS111i11n】, X・16,000.11】.W/;
DCI;1il o「 ils l)C11iclc. 1ι」s cotnl)oscd of n" intlcl';1】1d :1" ot11C1 11Ⅱi【 111Cml)T;111C 口n〔1
:1 111iιld】c clccn'on・(1CnNC 11ハ'CI',×106,000.

一

A" j11【丁ac、'5tic bodv co、'C11.!d wit11 ;1 Unit 川Clnbla"C Ⅱnd a11 Clcaron・dC訂SC 11ncl'.'王11誌
i '

1)CⅡiculal' SιΠIC1111'c is idcnιiC111 1、,it11 tl):1t of 11'01)110ιoitcs. cyS1 鷲'a11 (C、、'). cltl【;11al・
dC1ハ・dc.OS111iⅡ1Π.×55,000.1」」.くCι; 1,OW I)0工、'CI' piCれ1】c of 11】is c}'st、 Thc in11'nc、'Sιic bodY

Cxi乳S I〕clow dlC 111i'kcl】cd l)01'tion or c、'st 乱':!11.、1'hc cYSI C0111:th)S :1 ιIcgc"clali、'e
111il'X'】10Ⅱdl'ion い1),×13,000.

A C}'乳"11C4{ wi111 i11【1;1C}'slic l)odicS Ⅱ'hich 11n、C UIC PC11ide of tl'01〕110加i【C・6'pe nⅡd
:1 Ilt11CI' hlcgulal c011t011T. A st1に1]1 ;11"ount of dlc Cト'Sι'S 〔}'r01)1:熟1】1 i5 Sιi11 1'ccogni7C({

in j「ヌ 1Crl uppcl' conlcl'. Thc i】1t,'nq'S而C bodL i】1 ι11C I01、'CS1 1):n't "1:1}' bc (1CI;cncl、nti、'C

XUCIC11S (X). C11HJU'nldchydc・05miⅡm.×91'000.1」闘イ1ι; DC【ail or t11C O、st l、'nl】. A
"】i〔1411C.clccn'0" 111CC11t la、'cr h)CI'C:16Cs its t11ick"C5S an〔1 n" 011【CI' CICC"'on・dcnsc l;ハ'CI

゛

{1CO'cascs. T11C i11n'nc)'slic bod}' wiιh t11C PC11iclc of n'OPI】'voilc・"'1)C :1d11Clcs dosC1丁 10
11)C 6'5ι鶚':111.×33,000

A C}'Sι熟、iιh cxtlcmcly clcCιτ0"・du"5C O'CS〔C"t 01'ピ10"郡ltc hltl'ac、'H【ic bo【1ics.'r11C intl;1・

C}slic l)odics a11d moSι of 111C lcmni"iⅡg c}'101)1:1S111ic dcl)ri5 ndhclc to 【11C t11kkC11Cd

P01'tion of c}'Sι乱,au (1×)1d ;"101、、). Thc l)CI"clc of inrl'nc}'slic bodiC5 is dct011C11Cd rt'om
11、C C>'topl(1Sη1 (al'r01、'). C1τltal';{1(1Ch丁dc・1'cr111:1ng:1natc.× 13.000.111.、ιι; A口 CxtlclnC1ト'

CICCO'011・dcnsc i」1n'a0吼ic bod}' 1、,i111 n l'n111CI'ι11ick pcl】iclc. on t11C lcft sidc of ι1,C

inttac}'Sιic bod}', tl】C PCⅡide is dct011Chcd. C1111aU11dC111'dc・1,CI'1n;111ganatc.×23,000

A C}'Sι Wit11 in壮'ao'Sιic bodics RttnC11Cd l)}' n 虹ra11d (al'row 】1Ca(1) t0 111C C}'st 乱'a11 0r lo
t11C C}'toplnsnl nd11CriⅡg to t11C O'st l、'nⅡ. A】1 t11C "]tl'n〔ystic bodics al'c dC容CI〕CI'n1ハ'C.
T11Ⅲ'c cxists n l、,11it11)0'」1・1ikc S11'11Ctl"'C.丁11C 11】ickcncd l)')】'ιion or c、'S1 1、':1Ⅱ(;11'1'0、、').
Dch、'cd h'om n pc"CI. C1111:Ⅱ'nldcl"'dc・ost11ium.×15,000,

A crcscC11t c0Ⅱnp゛cd cysl.'1'11C CCⅡ{(CI)Tis " 1、'rnl)PC(1 iⅡ a c0Ⅱ0'コC1じd 11tlH 1ηC11】1)1';1"C

1:io.13

Fig.1・1

1:ig、 15

到g 16

肪g.17

Fig.玲
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1'i言.ι!'1

Of c}5ι肌,ι111. Thc lni{1dlc clcctl'0".111Cctlt 1ιr}'cr of cy5ι 1、'11Ⅱ m牡} bc di5i11tC名1'alcd
Dcri、・cd from a l)C11Ct. Glt1ιal'aldcb}'dc・051nium.×15,000.
A ling、SI】apcd c011apscd c}・st. Thc cenn'al al'ca slnl'oundcd l、'i111 ⅡIc cy5t (11Stcl'isk) C01"
1・CSPO"d5 to ulc c011Ca、・c of a crC5CC11t C丁St. Notc E11C CI'nck of c}'st l、'a11 (aTr0工、')エ、'11iC11
Cxists on ⅡIU CⅢltcr of ι11C t11ickcncd poltio" faci11810111C C01い'cx of thc cyst. Dcli、'ed
h01η n pC11C[. CIUU"'al(1Chldc・osmium.×16,000.
S11)0Ⅱι1・01)11010武C5 i11 ιhc co"ca、'c of n c011apscd り'st (C). Tr01)110ιoilc (、f); N耻CIC11S
(N);、111CUOIC (V), chltal'aldC1乃dc・osmi111力.×15,000.

f,'CCA n・ophozoitc c011ねini"g 11 daU8111CI' n'OP110ヱ0itc. T11C 1訂othC1 吐'OP110zoitc cxisls
T11Ci11 ι11C nl、C01誼τ 11n口C" a11d c011UliDs nlso dlC Ⅲ容11ΠC11C 乱'hich cannot bc jdC11t11icd,

d11(1岩hter u・OP110zoitc hns a nⅡdCⅡS・1ikc m:1SS (X);1"d sc、'CI'ι11 bl'aTIC11iⅡg l)aNS (11SιCI'iS武)・
C111121':11dC11}'dc・osmi11m.×24,000.
A ph:1写OC}・ιizcd u、ophozoitc (T) with tⅡbU1ιU' CXP1ⅡIsi011S (arrolv), DⅢ'iYcd h'0111 a l)C11CI・
C1Ⅱtar111dC11}・dc.OS1ηⅡHn. X'1,800.111δeι; Dclail of its pCⅡiac. A" C】CCⅡon・1UCC11t l;り'CT
is partia11L rcc0811i7Cd bC1乱'ccn 【t unit ma111)1'n11C ι1"d a" clccrl'on.{1C"sc la}'el'.×16ρ00・

1弓冨.25

Fi8,20
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