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Toddia Detected from Rana (Babina) holsti Boulenger, 1892,
in Okinawa Island
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Abstract : A new type of Toddia was detected in the erythrocyte of Rana holsti Boulenger,
1892, which was captured in a northern part of Okinawa Island. Toddia-body is pale red in

colour and round in shape. The diameter of the body is 1-3 microns. The body has no
visible cytoplasm or no other structure under microscopic examination. In the infected cell

with Toddia-body, small triangular crystal was seen at the edge of the host cell nucleus. The

crystal is pale blue, and the length of a side of the triangle is 2-5 microns. In this infected

case, Trypanosoma sp. was also found on the same blood smear. The present report appeared
to be the first record of Toddia from Asia.

According to Wenyon (1926) , the genus Toddia was originally described as a number of
the Protozoa, but he treated it as one of the parasites of doubtful nature. He introduced

Toddia bufonis Franga, 1911, which was detected in the red blood cells of Bufo regularis

in Portuguese Guinea. Before his description was published, a similar parasite had already
been reported from Amphibia in West Africa by Button, Todd, and Tobey (1907). According
to Marquardt and Yaeger (1967), Scorza and Boyer (1956) described Toddia prima from

Rana galamensis, Toddia francai from Bufo melanosticus and Toddia carbonelli from Bufo
marinus.

Toddia is seen in the erythrocyte of the cold-blooded animals as a red staining spherical
structure (Toddia-body in the present paper) after Giemsa staining. Rods of a crystalline
nature associate with Toddia-body. Recently Marquardt and Yaeger (1967) pointed out that

Toddia might belong not to Protozoa but to DNA virus. This opinion was supported by
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Fig－1．7bddia－bodyand acc0mPan）ed triangu1arcrysta1intheerythrocyte0fRanah0lSti．

a－b．7bddia－b0dywith0utCrySta1・

c．three crystals asS0Ciatedwith a7bddiaMb0dy．

d－h．7bddia－b0diesand crysta1S－

）．exoerythrocytic crysta1S．

J0hnst0n（1975）t00．

7bddia has n0t been reported fr0m Asia，but）nJu1y，1976，the present auth0rs

0bserved a new type0f了七ddiaintheredbl00dce110f Rana h0LStiin OkinawaIs1and．

Therefore，th）sis descr）bed be10win more detaii．

TODDmI）ETECTEDFR0MRANAHOLS7了

Them0rPh010gicaifeatures0f7bddiawereexaminedaftersta1nlngtheb10Odsmears（．）（．

）

w）thG）emsa．7bddiawaSdetectedfr0m0neOfRanah0hti（fr0g・nO．76－7一ト13）．The

distributi0nOfRanah0LStiis1im）ted0n1y）nOkinawaIS1and・Theauth0rseXamineda

number0ffr0gSCOllectedinthesurvryarea，butn07bddiawasdetectedfr0m0therfr0gS・

Since7bddiawa＄seenina1m0sta110ferythrocytes）nth）sparticu1arcase），itwasimp0ssib1e

t0C0mParethesize0ftheinfectederythrocyteandthenorma1erythrocyte，butn0hypertr0Phy

0ftheinfectedce11swasrec0gnizable．7bddia－bodyiSPaiered）nc0l0urandround）nshape’
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Fig．2・Ph0t0graPhs of7bddia’bodyand accompaniedtriangularcrystalsinthe erythr0－

Cyte0fRana h0lsti．

a．c．7bddia一bodie＄（T）and crysta1s（C）．

d・eXOerythrocyticcrysta1s．

The b0dy Seems t0beeitherhom0gene0uS0rgranu1ar・Thediameter0ftheb0dyisた3

micr0ns．7bddia－body has novisib1ecytOp1asm n0ranyreCOgnizablestruCtureasshownin

Figs．1－2●Intheinfectedce11s・smal1triangular crystalaSs0Ciatedwith Tbddia－bodyiS

seenattheedgeoftheh0StCe11nuc1eu＄－　ThecrySta1）spa1eb1ueandusua11ythereissOme

distancebetween7bddia＿b0dyandthecrystal．The1engthofaside0fthe crystalisaboi1t

2．5micr0ns，butwhen7bddia－b0dy）sst）11to0Sma1laSsh0wninFig．1，aandb，nO Crysta1

hasbeendetected・LargerTbddia－b0dyusuallyhaSas1nglecrysta1，but）ns0meCa＄es，2－3

Crysta1sacc0mPaniedwith0ne7bddiaーb0dy（Fig．1，C）・The crysta1usua1lyl0Catesinthe

Cyt0P1asmoftheh0stCel1and0neang1e0fthecrysta1attachesintothe h0st Ce1lnucleuS1ike

awedge．7bddia－b0dyhasneverbeen0b＄erVed0utside0ftheerythr0Cyte，butthecrystalis

0ften seeninthe serum．Thoseex0erythr0Cytic crysta1SareC0mParative1y1argerthanthe

intraerythr0CyticcryStals（F）g．1，i，andFig．2，d）．

ThisTbddiaseemsapparent1yt0beanewtypemorph0logical1y，buttheauth0rsd。n0t

believethatthi＄Parasitebe10ngst0Pr0t0z0a，becauSen0CytOP1asm n0r any0ther structure

was0bservedunder1ightmicr0sC0Picexaminati0n・Thisisthe reas0n why the authors did
n0t g1Ve any newsPeCific name．

H0St‥Rana（Babina）h01itiBou1enger，1892，（Amph）b）a：Ranidae）．The frog was

CaPtured onJu1yl，1976，bythe auth0rS．

L0Ca1ity：Y0na・Kunigami－SOn，n0rthernpartofOkinawaIsland，Japan・
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B100d Smear：Smearstakenfrom the fr0g（fr0g n0．76．7．1．13）　arein the c011ection

0fthe0ne Ofthe authors（Miyata）at the Department0f Epidemi010gy，Inst）tute for Tr0pical

Medicine，NagaSakiUniversity．TwOOthersmearswil1be dep0sitedintheC01lecti0n0f the

we11c0me Museum0f Medica1Science，L0nd0n．

In addit）0n t07bddia，a kind0f袖an0s0γnawasa1s0detectedfr0mth0se bl00dsmears，

and this wi11be described e1sewhere－

II）ISCUsSI0M

7bddiawas0rig）nallydescribedfr0mthe bl0Od　0士at0ad，Bi痴regularis，in Africa

（Fran∈a，1911）．　Sc0rZa and Boyer（1956）descr）bed three new speciesfr0m Anurain

VeneZue1a．More recent1y，Arcay de Peraza and McLure（1971）　f0und　7bddia frOm the

electric eel，EleCtT－qPh0T．useleCtriCus．Fromvari0uS rePti1es，7bddia0r Tbddia－1ike b0dies

were reported byBremer（1895），Laveran（1903），MarquardtandYaeger（1967），and

Arcayde Perazaetal．（1971）：丁壱rTPeneCar01ina（＝了壱studoCaγ0lina），Che＆dra seTPentina，

Emysluiaγia，Dam0nia　γeUesii，AgkiStr0d0n pisCiV0rusleuC0st0ma，　andなuana　なuana．

Th0se repti1es be10ngt0Ce10nia（firstf0ur SpeCies），Oph）dia（fifth SPeC）甲）Or Sauria　（1ast

SPeCies），and a11the　7bddia detected from rept）1eswere rec0rded fr0m M0rth and South

Americas．Untiln0w，Tbddia waS n0t reP0rted fr0m Asia，and the present paper might

bethe firstrecord0n7bddiafr0m Asia．The bi0logica1nature Of7bddiaiS n0t determined

untiln0w．　The genera1appearance of　7bddiais s0mewhat simi1ar to that　0f the genus

Pirhaem0り’t0n and hmmanqPlasma．　FromJapan，Pirhaem0Cyt0n has been reported）n the

bl0Od0fsnakes c011ectedin Magasakiby Miyata（1974）．　Acc0rding t0the u1trastructure1

rep0rted by Stehbens andJ0hnStOn（1966），　the Pirhaem0Cyt0nーbody had the structure0f

CytOp1asm）c assemb1yp0010rfact0ryfortheproductionofic0Sahedra1viruses andthea1bum）n0id

b0dywas a vacu0le．　The genusImmanqPlasma，which was f0und from fisheS，is related

Paras）te with Pirhaem0り′t0n and了bddia－J0hnst0n and Davies（1973）p0inted out that

hnmanqPlasma resembled Piγhaem0Cyt0ninitS－ultrastructure．St01tz（1971）inc1uded　7bddia

andPirhaem0Cyt0nin one0f suspectedicoSahedra1cyt0Plasmic de0Ⅹyrib0Viruses－　Marquardt

andYaeger（1967）pointed0utthat′7bddia m）ghtbeaDMAvirusassh0wnin PiT．haem0qyt0n．

J0hnst0n（1975）als0repeated his0Pini0n）n a uSefu1review of Pirhaem0り′t0n and0ther，

POssib1yrelatedinfections0fp0ikil0therms，inc1uding Tbddia as0ne0fthere1atedgenera．

Thepresentauth0rsprefert0f0110wthe）r0Pini0n，andbe1ieve that Tbddiaisacutua11y

n0tbe10ngt0the phy1umProt0z0a，because ofthe absence0fnucleuS0rCyt0Plasm and0ther

structures．　F0r these reaSOns，the auth0rs did notgive any specific name f0r this7bddia

detectedfr0mRana h0lstiin Okinawa．Much m0re studies0n7bddia－b0dy and aSs0Ciated

Crystalwi11be neceSsary．



127

ACKM0wLEDGEMENTS

Theauth0rseXPresstheirsincerethankst0Dr．MasuhisaTsukam0tO，theDepartment

0fEpidemi01Ogy・Institutef0rTrOPicalMedicine，MagasakiUniversity，f0r hisadviceS and

enc0uragementsin this study．

REFEREMCES

1）＊ArcaydePeraza，L－＆McLure・M．T・（1971）：The“paranuc1earc0rPuSC1e＄，．inp0iki10thermalvertebrates．

II．Descript）0nOfanewspeciesof了bddia）nEbCtTPPh0ruseleCtricuS（e1ectricee1），withanexpansi0nOf

thekeytotheSPeCiesofthegenus7bddia）np0ik）l0therma1vertebrates．ActaBi01●Venez．，7，201－209．

2）＊ArcaydePeraza・L・，Masir，P．＆Diaz・M．T．（1971）：The“paranuc1earc0rPuSCles”inpoik）10therma1

Vertebrates．Ⅰ．I）escription0fanewspecieSOfTbddiafrom屯uanairuanainVeneZue1a．ActaBi。l．

Venez．，7，191．199．

3）＊Bremer，L．（1895）：tlberdasParanuc1eark6rperchendergekerntenEryth0rCyten，nebstBeme血ngem

i）berdenBauderErythorcyteninA1lgeme）nen．Arch・Mikr0sC－Anat．，45，433．450－

4）Dutt0n・J．E．，T0dd，J．H．＆T0bey，E．M．（1907）：Concerningcertainparas）tcprotoZ0aObseTVed

inAfr）ca．Ann．Trop・Med．Parasit．，1，285－370．

5）＊FranGa，C－（1911）‥M0tessur1eshemat0zOairesde1aGu）neeP0rtugaise．Arq．R．Inst．Bact．Camara－

Pestana，3，229－238．

6）J0hnst0n，M．R．L．（1975）：I））Stribut）0n0fPirhem0Cyt0nChatton＆Blancand0ther，POsSib1yrelated，

inftcti0ns0fp0ikilotherms．J．Pr0t0z001．，22，529－535．

7）J0hnst0n，M．R．L．＆Dav）es，A・J・（1973）＝APiγh（－）em0qt0n．1ikeparasite0ftheb1enny，Blenniusph0Hs

L．（Te1eoStei：Blenn）dae）anditsre1at）onshipt0hnmanqPhiSmaMeumann，1909．Intern．J．Paras）t0l．，

3，235－241．

8）＊Laveran，A．（1903）：PSeud0－hemat0zOairesend0globu1a）res．C．R－S0C．B）0l．，55，504－507．

9）Marquardt，w・C．＆Yaeger，R．G．（1967）：Thestructureandtax0n0micstatusOf7bddia血0m

C0ttOnmOuthSnakeAgk克t0rOd0npisCiU0rusleuC0st0ma．J．Prot0z001．，14，726－731．

10）M）yata，A－（1974）：Thedetection0fhaemOgregarinesinb100d0fS0meJapaneseSnakes．Trop－Med．，

16，71－84．

11）＊Sc0rZa，J．＆B0yer，C．I）・（1956）：C0nsideracionss0breleSl1amadOs一COrPusCu10sParanuCleareS．B01一

Venez01．Lab．C1in－，1，199－210．

12）Stehbens・w．E．，＆Johnston，M．R．L．（1966）：Thevira1natureofPiγhem0Cyt0ntarent0lae．J－

Ultrastruct．Res．，15，543－554．

13）St01tz，I）．B．（1971〕：ThestructureoficOsahedralcyt0P1aSmicde0Ⅹyrib0Viruses．J．U1traStruCt．Res．，

14）weny0n，C．

（37，219－239．）M．（1926）：Pr0tOZ00l0gy．Amanua1formed）ca1men，Veter）nar）ansandz0010gists．Bai11iere，

T）nda11andC0Ⅹ，LondOn．

＊c）tedfr0m0ther1iterature



128

沖繩本島産ホルストガエルから発見されたToddiaについて

宮田彬〔長崎大学熱帯医学研究所疫学部門)

宮城一郎(琉球大学保健学部医動物学教室〕

Toddiaは,古くは,原生動物と考えられていたが,最近の研究者の多くは,DNAウイルスが盛んに

増殖している部分ではないかと述べている.従来アジアからは,Toddiaは,全く報告されていなか

った.ところが,たまたま昨年6月から7月にかけて,沖繩本島北部国頭村与那で,捕獲したホルス

トガエルのうち1匹の末梢血の赤血球内から,今まで報告されたことのない新しい型のToddiaを発

見したので報告した.今回発見されたToddiaは,宿主赤血球の細胞質内にのみ寄生し,ギムザ染色

では,直径1～3ミクロンの赤染する球形の小体である.この小体に付属して,1辺2～5ミクロン

の淡青色に染まる三角形の結晶が,宿主細胞の核に接して見出される.この結晶は,核の上あるいは

側面にくさびのようにくいこんでおり,そのため宿主細胞の核は,三角形の凹みが生じている.結晶

は,しばしば血清中にもみられ,一般に血清中の結晶は,赤血球の中の結晶より大きい.これらの小

体および結晶以外の構造物は,光学顕微鏡ではみとめられない.Toddiaと類似するPirhaemocyton

やImmanoplasmaは,いずれも冷血動物の赤血球内に寄生するもので,かつて原生動物と考えられ

ていた.しかし電顕により,あとの2つは,ウイルスらしいことが知られてきた.Toddiaについて

は,まだ微細構造の報告はないが,Toddiaは,Pirhaemocytonと似ており,おそらく微細構造も類

似しているものと考えられる.今までアフリカと新大陸からだけ知られていたToddiaが,沖繩から

発見されたことは,この謎の寄生体の地理的分布を考える上で誠に興味深い.Toddiaおよびそれに

類似する寄生体については,宮田著「寄生原生動物-その分類・生態・進化」(B5判1600頁.文部

省研究成果刊行費申請中)の中で,詳しく解説しておいた.
熱帯医学　第19巻　第2号123-12碩, 1977年6月


