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Studies on the e任ect of endoxan, an anti-tumor suMtance,

to promote the grow'th of NoseJπα C1ιπiculi

in uiむo and iπむitro

入1,,ゞ'リ11'1 ι"1Uliα11i l、'aS 11rst found in ral)1)its

1)y 、Yrig11t nnd crai痕head (1922) and 、、'as (1e5ig・
nated E/1ι'ι,1"11il0之0011 ιιιリiιhlil〕y l"evadit ι,ι dl.
(1923). T11e same paraslte was found in tabbits
ancvor mice by a number of aut110r5 、、'11Ⅱe they

、Yere studying human virus diseases. Nelson
(1962) founcl bド t11C elamination of fresh lna・

teria15 t11at t11e organisms released a 、、'avy
61alnent and sugge5ted that the parasite miHht

1)e a meml〕et of t11e order ハ/ルノ'0ψ01'klia.
Lainson ιι dl. a964)肌'as able to release the

Polar 61ament from dle spore, and also demon・
Strated it l〕1' electron microscoN ob5erva"on
and con6rnled that the parasite 、、'as i、10Sι"ιι1,
、Yeiser 196り also eNI〕ressed the same opinion

1)ased on 11is lig11t microscope 01)servations.

、、'hether or not '~".ιι'"iCαιi, a common

Parasite of rodent5、闇'ould be found paTasitic
in man is a matter of medical importance.
ManHU6Ⅱan & Yiala 1924 and Garnham &

Roe (1954 inoculated human materialinto mlce
and {OU"d 入1ナ文"1ιι、1ike bodies in liver and

Spleen of t11e animals. But, there 、、'a5 no proof
thatthe5e organi5ms originated from tl)e human
material inoculate(1、 because mice are very often

infected sp()11taneously 窯、itb 八1ヒ1Sι1,1'ι, T11ree
repotts h小・e so far been published in W11ich
八1/Sιリha・1ike l〕odie5 、、'ere found directly in human
materials.1'orreS 1927 「ound 入〒」se"ιι↓・1iRe
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boclies in brain. muscle and 5UI×!U捻neous fat

tissues of a De、V.1)orn infant. coulon 1927

且Iso found l~ら3" P1α・1ike bodies in t11e spinal

auid of a 17.year old boy who died of acute
menlngiti$ symptoms. H0駕'ever, organlsms
reported from t11ese t訊'o case5 are Tlot al、Ya}'S
moTP11010gica11y identical、vith 八りSeノπα.入latsu・
1)ay細hi eιι11.(1959) foun(1 八、Sι"ια・1ike bodies
in spinal Huid and urin of a 9・year old l)0ド
、、、ho 、、'as suHering from enceP11alitis symptoms.

Ihis is the most probable case of 八、0又リNa in・
fection in man hitherto tel)orted

'1'11e original intention of this study is to
may be infecte(1maRe cleaミ' ho、、' often Inan

Wit11 Nose,J1α and the plesent 、、'OTk deals with
estal)1i$hment of a method of isolation of the

Para5ite from 11Uman bein旦.

Materials and Methods

The S比ain of 八む)se"!'ιαUN'α'/i used in tl、ピ

Study.
Mice are be11eved to be often infected 、、'it11

N05eリιαιιUU'alii.'1'11e only method to detect

the in{ection 訊,ithout sacrilicing the animals is

the peritoneal macrophage ce11S.to examlne

At raJldolN examinations of t11e peritoneal nuid,

110訊,ever, rarely demonstrate the parasite, pro・

bably due to the extreme paucity in number、
even if the animals aTe infected. Koike ιt al.

made l)ossible t11rough the supl〕ort ιlnd spon50TS11ip o{
Re5earC110缶Ce.
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(196の tried serial blind passages of emulsion
Of l)rain、 1iver and spleen of those apparently
negative mice. Among 20 series,10 became

Positive for the parasite 叉、,ithin four passages
'1"he same pTocedures 、veTe taken ln the present
Study The passage was made every t、vo week
interval and a strain 、、'as obtained after 6 Pas・

可Sages. This strain is malntained in mice

Subinoculali0Π 1)eing made eveTy いYO 、veek In・

terval.

Nlethod of identi6Cation of the parasite.

Mouse peritonea1 丑Uid 肌'as dra、vn with a

Capi11ary and smears made of it were dried,
6Xed 、、,ith methanol and 5tained 、vith Giemsa,

1'he sme皐rs 、、'cre a150 wet,6Xed l)y schaudinn'S
Solution a11d stained 叉、,ith trichTome stain after

凡入『heatley (1951). The latter method gave a
611e vie、v of the parasite 、vhiC11 工、,as stained

Purple red against lig11t blue h05t ce11 PToto,
Plasm. Pιtrasites go、、'ing in tissue culture l、'ere
Stained by tl〕e same rnethods.

day5 after t11e inoculation of t11e pal'asite. Mice

Often died of 仙e toxic eHect of the dNg and
even in cases surviving the e丘ect, the popula・

tion of the pat皐Site in the peritoneal cavity did
not lncrease

Endoxan, an anti・tumor sul)stance having the
f0110wing chemical composition 、、,as tried.

CI-CHn-CHI NH-CH。
＼/
N-P=0 CHι

/＼

Results

D Attemptto promote the gro、、'th of 八Jbsel"a

ι",1iι"ιi in tl)e pertoneal cavity of mice.
ハ、se,J1αι",1ic"/i,、、'hen inoculated into peri.

toneal cavity of mice, gro、vs in the macrophage

Ce11S. one ceⅡ may contain one t0 6fty or

more parasites. The hlghest population ofthe
Parasite is usua11y obtained about いVo weeks
after 小e lnoculation (Fig.]). Even at 血is
time, 110訊,evet、 tl)e number of t11e infected ce11S

SmaⅡ and it taRes much time for theIs very

microscopic examinations t0 6nd out the para・

Site.1he possil)ility of missing the para5ite is

great even if mice being examined are infected

Good gro、、'th of the parasite in the per辻oneal

Cavity of mice is highly desirable for the de.
tection o{ t11e in{ection. NlatsubayashiCι'11.

(1957) tried to promote the gT0訊'th of the para・

Site hy a number of procedure5 Such a$ intra・

Perit011ealinjecti01玲 of gastric mucin, hyaluro・
nidase, glycogen, cortisone, antihistamine or by

X,ray irradiation, splenectomy etc. A110{ these

Procedures bad no eHect.

In tbe present study, corti50ne 、、,as a150 tried.

A daily dose of 5 mg of ]フ・oxy・11・dehydrocorti・

Costeron 、Yas injected intraperitonea11y for 2 3

Ihis subst且ΠCe i$ beHeved to inhihit t11e pro・

tai11 metaboli5m, The experiment 、va5 Carried

Out 、vith 4 8roups of mice, Each 8roup 、vas
Consisted of 4 endoxan,mice and 4 Control mice.

They were inoculated with tl〕e same amount
0{ the same inoculum which lvas the mixed

emulsion of brain,1iver きnd spleen of an in.

fected mouse. Those otgan$, added with loml
amount of notmal saline, were emulsi6ed in a

homogenizet and l.oml of the emulsion was
inoculated into each moU5e. A daily dose of

1.o mg of endoxan 、、'as injected intraperitone丑11y,

Starting at the tlrne of inoculation. THe popu・

Ia60n of N'OSι"1α、vas esumated by the number
Of infected ce11S am0訂g 50o macrophages in the

Peritonea1 丑Uid.'rheexaminations were caTried
Out at 3・day intervals durin号 a period of one
rnonth by the end of 、vhich the paTasite disap.

Peared from peritoneal auid in m05t of tl〕e
anlmals. The Tesults are shown in Tal〕1es l-4.

In t11e 6tst gtoup crable D given endoxan
for 14 days a11 mice died within 18 days, pro・

bably due to some toxic eHect of the drⅡg.
T11e num卜er of infected ce11S was de6nitely
Iar宮et than in contt01 τ力ice at the 9 and 12 day

Period5 after inoculation.1n the 5econd group
(Table 2) endoxan wa5 given for 6 days. AⅡ

mice died by the 18th day The number of
in{ected ce11S 、vas tnuch larger than in contr01
mice at 9,12 and 15 day periods after inocula・

tion.1n t11e third group (Table 3) endoxan

訊'as given for 4 days. only one out of 4 mice
Of endoxan group dled by the 12th day. The
numl)er of infected macropha琴e ce11S 、vas muC11
Iarger t11an in the control group, too.1口 the

foutt11 group (Table 4), endoxan was given for

CI-CHO-CHι 0-CH。

＼
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Tal)1e l EHect of endoxan on the growth
Of 入元,5C/"παn11" 1'1i in the peritoneal

Cavity of inice (D05e :1mRklay
(or ]4 (1ays)

X山〕)1)er of 1Πfected macrophagcs
赴mong 50o ceⅡS

Dnys after inoculati0Π
3 6 9 12 15 18 21 24 27 30

1

E11do:こ'凡n 2

group

Contr01

Of the parasite and it 、Yas elpected tl)at this
Sub5tance may be a150 eHecti、'e foT the provo・
Cation of latent infection 、vhich is very common

among laboratory mice
A5 Stated above 八1.ιIuliαιlil、'11en inoculated

intrapetltonea11y into mice, gro、、's in macroP11age
Ce11S to attain t11e higl,est population usuaⅡy

3 D

D

17

C : Died.

8

Table 9 EHect of end0工日n on t11e growt11

Of '~'0'ιJ,1a auu'C"1i in tHe peritoneal

C皐、'ity of mice (Dose :1nlg/ml
for 6 dl"'S)

Nulnber o( i"fectea n珀Cr01)11ages
aTnong 50o ce115

Da)'5 after i111、culation
3 6 9 12 15 18 21 24 27 30

D

・11)1e 3 EHect of end0恕n on t11e gtoW111
Of N那ι川a cJuliι1ιli in the peritoneal

Cavity of Tnice (Dose :1 mg/ml
for 4 days)

Number o{infected macrophnges
among 50o ce11S

D乳)'s after inocul;1tion
3 6 9 12 15 18 21 24 27 30

50 14 9

1119 10

1

ndoxan ユ

roul)

Endoxan 2

grouP 3
'」

Contr01

27 30

0 1

0

D : Died.

ι

11

Tal)1e 4 EHect of eTI(10xnn 011 t11e gro、、't11

Of Xωeリ1'1 αUliι"1i i" 1he peritoneal

CnYity of lnice (Dose :1 Π1武/ml
for 3 dιlys before t11e

inoculation

Numl)er of iれfecte({ mactochnges
二11nong 50o ceⅡS

D町's after 1ΠOculati011
3 6 9 0 15 18 31 2ι

1 8 10 8 2

3 days before the inoculatioo. OTle mouse died
by tlW 9th day. The number ofin{ected macTO・
Phage ce11S I、'as not al、Yays laTgel' than in the
Control group.

AⅡ of these results cleaTly demoD5trated that

daily injections of endoxan after the inoculation
Of 入τι"円iaili de6nitely promoted the gTO、、't11
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1;ig.1 'YOSピⅡln 'リi,」1Clili in :{ mncroph;1ge ce11in

the pe『it0口enl guid of lnouse. Li史1〕1

microscopo picture. AI)out 4,000×.

t、Υ0 、、'eeks after inoculation. They, h0工、'ever,

decrease in number gradua11y and disappear
Sooner or later. As sh0工、,n il〕、1'ables l-4、 i＼フ

Cluliaili in control animals (1isappeal'ed from

Petitoneal cavily m05tly 、Yithin 30 days.

The experiment5 、Yel'e carTied out 訊'ith alose
mice l、,1〕ich had l)een infected {or more t11an

30 days. T11ey 訊'ete C11edwd for the absence

Of ハモ C1イノ!iι11h' in the Nrit0口eal nuid, and in.

Jected 、Yith a daily dose of ]mg o{ endoxan

for 6-10 d11ys.'1'he petitoneal nuid 、松S ex・

amined for the nl)pe耻rance of <モι"ノπ'ι1ιli every
5 dnys.1he results ate S110、、'n in t11e Table 5.

、1'he parasites appeared in 5 0ut of 35 mice

exam血ed.'「11ey appeared (1Uring tl)e perlod
Of injectlons or 、、'itl)in lo days after the 1ιIst

injectlon. As it tarely occuTs t11at ハモι"ノⅡ'ι'h1ι

reappear in t11e peritonea1 丑Ui(1 0f mice after

tl〕ey 11ave once disappeared, the results shown
in Hlose 5 Positive cases may i口dicate the eHect

Of endoxan injection

In anotl)er exl)eriment,20 mice 、、'hich had

no previ(川S treatment l、'ere injected 、、'ith en.

aoxan in the (1nily dose of l、omg {or 8 days、

^1'11e perit01〕ea1 丑Ui(10f these mice 、vas examined

every 5 days after dle lnjection x、'五S started.

Only 2 0f t11ese mice l)ecame positive of N.

Explanation of FigⅡres

.

5""
.

Fig.2.＼OSιUI'1 U゛Jliι'町/i gro、、'111g in Hel"ιI ce11
Sma11 d0ιS are t11e nuclei of spoTe. A

Iittle lat武er orgⅡnism ha-ng n nucleus

SurTounded l)ド C丁topln5m is a tro!)hozoite
AI〕01北 1,600×.

^

'1'ahle 5 Provocntion eNI〕eriments o{ 1ale11t

i、ンJ$ιリJI"'リU,i"t/1i i口fcctioT,1)、' t]1e intYa・

1)erl「onen】 111」ection5 0f cn〔10Nnn

(1 mg/aa丁)

XO. of mice
examinea

2

Daゞ ofter

irloculntion

DaYs of
endoXιln

mjeCわ0Π

XO. of mice
Iurned

1)OSIUYe

al/1iι"1i beいYeen 15-25 dnys after t11e 6rst i11・

jection. RemnininR 18 mice 、エ'ere autopsied 3
mont115 1ater a口d brains 、、'ere examined in fresh

Preparation.八丁.ι'1Uliιlili 、、'as found in 3 0f
tl〕em.

These Tesults in(1icated t11at t11e ptovocation
by endoxan injections seemed to be e窒ective in

Some cases, but this procedure cnn not be
a、'ailable for dle selection of uninfected mice

{or eNperimenta! purposes.

幻 Attelnpts to grow the parasite i11 ti5Sue
Culture.

Hel"a ce11 (uterus cancer celD nnd l" ceⅡ

( 81 )
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(mouse 6bToblast ceⅡ套ro、ving in YLH medium
(Yeast extTact,1act albumin, Hanks 、alanced
Salt solution was used in this experiment. The
Constituents of the medium were as f0110、、'S,

Hanks' balanced salt s01Ⅱtion

8.ogm KH三PO.0.06mgNacl

NaHC03 0.350.4KCI

Glucose 1.0Mgso.・7HO0 02

P11enolred o.020.14Caclc

Na2HPO'.2HI00.06 Aqua dest loo()ml

1"act albumin (0,5%), yeast extract o.1円,

CaH ser"m (10%) and Kanamycin (4001/mD
Were added to Hanks' medium.

HeLa or L ce11S 、vere suspended in this
medium in concentration of 7-10×10' ceⅡS/ml

and Hle suspension wa5 dlstributed into smaⅡ
Cultute tube in amount of l.oml eaC11.Square

A cover glass of 12×32mm 51Ze 、vas put into
eaC11 Culture tul)e. After these tubes were in・

Cubated at 37゜c for 48 110ur5 to grow t11e ceⅡS

On the covet glass surface,八T.αιπiι"1i 、、Ere
inocnlated into them.

』Y ι1'/1iιιιιi 訊,ere obtained from t11e pe首itoneal

Cavity of mice which had been lnoculated lo-
14 days l)efore. sterile saline,2.omlin amount,

、va5 injected inttaperitonea11y into these mice
and 〔1ra、、'n with the same syringe. The saline
and petitonea1 丑Uid mixtul'e containlng N'ose/1↓α"
infected peritoneal ce11S I、'as centrHuged at 2000
rP1τ1 {or 5 tninutes, the supernatant was dis・
Carded and YI"H medium was added to the

Sediment. The nurnbet of the total peritoneal

Ce11S in l.oml of this suspension 、vas estimated
1)y hemocytometet. on dle other hand, the
Percentage of the infected ce11S in the peritoneal
Ce11S I、'as estirnated 1児fotehand 、y the examina・

tion of stained smear of the mouse peritoneal
Huid. Ftom these いV0 68UTes, the number of

t11e infected ce11S in l.oml of t11e suspension

、vas culculated and the suspension was inocu・
Iated into ti55Ue culture. The culture medium

、、,as exchanged for {re5h medium 48 110urs
after t11e inoculation and eveTy 3 days t11ere・
after

Evet丁 5 day5 after the inoculation, the cover
glass in the cultute tube 、vas taken out and
Was stained by Jenner・Giem5a ogawa,1968
The Erowth of the parasite 、vas determined by

the micr05Copical exemination of the $tained
Cover 宮laS5, T11e number of tiS5Ue ce11S in the
Culture was estimated at every 5 day5, after
the ce11S weTe de始Ched from the cover glass

by trypsin treatment, using o.2% tTypsin solu・
tion in P110spbate buHet.

The expetiments to grow the parasite in HeLa
Ce11S were repeated 6Ve times. The numbet
Of infected ce115 、vhiC11 Wete inoculated into

tissue culture waS 60,200,640,5520 and 5520,

tespectively, The results are shown in the
Table 6. The growth of N. aoliιαliin HeLa
CeⅡ、vas not l'ecognized in cultures inoculeted
駕・ith a sma11 number of infected ce11S 60-640,

but in cultures inoculated with a lar8e numl)er

Of infected ce11S (552の, the ag宮regations of the
Parasltes in Hel^a ce115 、vere found very often
F喰.2). T11e number o{ HeLa ceⅡS multiplied
in culture 、vas compated bet、ueen inoculated
and contr01 加bes. NO S喰ni6丑nt diHetence5
肌'ere tecogoized between thern.

Experiments with L ce11 Cultute have so far
1)een carried out 3 times (1'able 7).'rhe ino・

Culum contained 2,580 or 4,20o infected ceⅡS
and t11e growth of the paTasite was tecognized
in the cultuTes inoculated with the lar宮el' num・

ber of the parasite. The number o{ 1- ce11S
multiplied in cultuTe was compared between
inoculated and control tubes. No sigDi6Cant

di丘erences were recognized between them, 1n
both HeLa and L ce11 Cultures, the para5ite ap・
Peared from 5 t0 15 days after the inoculation

て

Tal)1e 6 Gtowth of NOSC"1a ιIU"'r"1i

in Heln ce11 Culture

NO. of in、

fected ce11S
inoculated

NumbeT ofinfected ceⅡS

On a coYer gla55

D乳ysafter
incu】ation

60 200 640 55205520 contr01

1,228

2,128

2、234

2,798

1,285

1,500

1,603

2884

AY. NO. of Hela
Ce115 in culture

(1000/mD

InocU▲

IRted
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1'able 7

XO. of infcc.
ted ceⅡS
moculated

Gr01、,tb of NωeU1α'1U1ん'nli

in L ceⅡ Culture

Numl)er of infected

Ce11S on ;1 COYergluss

Da)'5 after
1"oculation

2580 2580 420o contr011noculnted

Dose of
endolan

(mg mD

AT. NO. of l" ce11S

in cU1如re (1000/ml)

180

180

200

200

4200

'ral〕1e

Of

For the isolation of l~r.ι1ι,1ic"1i in 6Ssue

Culture,辻 is necessary to elucidate 、、'11iC11 0{

Hel"a or l, ceⅡS 訊,OUI(1 be mote competent to

t11e gTowt110f tHe parasite. Tbe cultures of
these い¥o kin(1S of ce11S 、、,ete i"oculated with

t11e same inoculum cor】taining 2580 infected

Ce11S.'rheexperiments 、、'ere repeated t訊'o times

1'able 8). Hel、a ce11 CultuTes gave tise to better

gro、、'th than the l" ce11 Cultures,

the gro、vth of3) E仟ect of en(10xan On

入わSeリ1a CιiJliιhh' in vitro.

Endoxan 、vas added to ti5Sue CⅡltute i11

amount of l-2mg/ml to test its eHed on the
gr0工、't11 0f 八「.ι"/1iιh/i in vitro. 1t 、、'as a〔1dcd
at the same time as '、1. CιUlic"1i訊,as il)oculated

into dle cultute. Afteτ 48 hoU玲. tl)e culture

medium l、'as exchanged for fre5h nwdium 、vhiC11
did nol conlain endoxan. SUI)sequent medium

exchanges 、、'ere carried out every 3 day5.、rhus,

the parasite under、vent the action of endoxan
during t11e 6r5t 48 hour5 0f incubation, T11e

result5 01〕tained by the Hel'a ce11 Culture is

indicated in t11e l'al)1e 9. No sig"ificantdiHer・

ence 、vas seen in the 武τ0、vth of 八'. auu"1ih

1)et、、'een endoxan and control group、 T11e

results obtained by l" ce11 Culture is i11(1icated
in the Table lo. 1n thls case, en(10xan gr0口P
Sh0訊'ed some、vhat a be壮er gro、vth than the

Number of infected cel!S

On a cover 111ass

D町's a{ter inoculation

5 2010 15

8 CompHrison of t11e Hro、、't11

入υ文リN""""1"Ⅱli ln HeLa

and l" ce" cultⅡre

460

607

1、690

1、890

D;り's aftcT
Inoculati0Π

390

別川

1 、'!、!0

1,513

180
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4200

Xufnber of in{ec'ed ce11S

011 a co、'er Hlass
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ContTol group 、、.he11 a large dose of N. abliιιih
、vas glven.

In t11ese t、vo series of expeTiment, exposure
Of the parasite to the action of endoxan 、、'a5
Only '18 hours. 111 111e t11ird 託ries of experi・
ment 、Yith dle Hel,a ceⅡS culture, endoxan 、、'as

社dded to the culture media in o.5rng ml con・

Centration t11roug110ut the experiment.1n con、
trol elpetiment tl〕e paTasites 、、'ete exp0託d to
the en(10xan o"1y for 48 hoU玲. Results aTe
S110、vn in t11e 'ral)1e 11. No signi6Cant diHerence
Could be seen in expeTime1北al and control group.

Inauence of temperature on the e丘ect of
en(10xan on t11e gro、、'th of i'、r. auliιιιliin vitro
、、,as tested. Endolan l、'as added to the HeL皐
CeⅡ Culture at the same time with the inocu、

Iation of the paTasite arld the cultute was in'
Cubated in 30゜c incul)ator. Exposure to t1祀
endolan l、・a$ fot 48110urs.1'he controlculture

、、,as kept in 37゜c incul)ator. The growth of
the parasite was l)etteT in 30゜c culture than
in 37゜c culture es sho、、'n in the Ta、1e 12.

Another expetiment l、'as catried out to check
、Y11et!1er tl〕e lo、、,er tempetature alone may have
the e丘ect of promoting the gro、vth of the
Parasite.1)rocedures 、、'ere exactly the same a5
t11e previous experiments except the endoxan
蕉・a5 not 鼠dded.1n these eKperiments, no slg、
ni6Cant diHerence 、YaS 5een beいVeen the cultures

in 30 c and 37゜C (Table 13),

37゜C

Ial)1e 12 E仟ect of endoxan nnd lemperature

On the gro、utb o「'YOS'り,」"ι"hiι'"h

in nela ceⅡ Culture

Number o{
infecte【1
Ce11S

inoculated

Dose o{
endoxan

(mg ml

240

240

240

240

6卯

600

600

Number oflnfected ceⅡS

On ιI coveT gla55

日{terDa)、S

105

Inl〕1e 11 εΠect of eTKI0父皐" on tlw groWτ11

O「 j、、OSCⅡld ι!iリ」i"iili in Hela ce11 Culture

( 84 )

Of1)eriodt11C ex・

after

10

inoculation

2015

240

240

240

240

6卯

600

600

Xumber of
infected ceⅡS
inocul'1ked

EndoX乳n

group Discussion

In the experime11tal studies on 八1.ιιb11'Cιiι1,
it is often desiTal)1e to 01〕tain mice free from

ハ「OSιリ1a infection. The only method to detect

t11e infecti0Π、、'ithout sacri6Cing t11e animals ls
to examine t11e peritoneal auid. This metl〕od,
110、、・ever, does not Teveal t11e chronic in{ec'on
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Numl,er of infected ce11S
On a cover glass
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Tal〕1e 13 亘Hect of teml)erature on t11egro、、'tl)
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in 、、'11iC11 t11e l〕arasites are located in the ce11tral
nervouS 等,stem and rarely appear5 in tl)e peri・
t01祀n1 θ口id. unfortunately. most of t11e spon・
taneous infection i11 mice are in this sta号e.

Endoxan, a11 anti・tumor 5UI)5tance,、、'as {ound
t0 1)e e丘ective 如 Promote the gro、、'th of 八T
"1U1ル'hli in t11e perltonenl nuid' 1t 、、'as also
e丘eC6Ve {ot 小e provocation of latent infection
in mice : by the repeated injections of endoxan
i11to appare11tb' negative mice, t11e parasite often
appeared in the peritonealnuid.'「1)is provoca・
tion metl〕od,110、YeYer,、vas not al、Yays succe5S・
ful to detect t11e latent infection、 because sorne

Of t11e mice 、、'hiC11 、、'ete neRative after the

PTovocation procedure 、、'ere {ound infected in
t1祀 bTain l〕y autopsy,'r11US, the selection
Of negat武,e mice 訊'ithout sacti6Cing animals is
iml)ossible in tl〕e present,

If 八1. C1ι,1iιlili can gro、v in ti5Sue culture,

the infection of t11e paTasite in animals and
mnn tnay be detected by inoculation of host
materials into tl)e culture. 111 tl〕e present ex・

Periment5, tlw gro、、'th of the para5ite in HCI^a
and l" ce11S cultuTes u'as recognized. chikatsune

(1960)、vas als0 5Uccessful to gl'0、v the para5ite

in HeLa ceⅡ Culture. but failed to grow it in
1" ce11 CultuTe,1t 、vas demonstrated, i11 the

Present experi111e11t、壮lat the success or failure
Of the gro、、'th malnly deP引lded upon the

numl)er of t11e patasite inoculated: dle largeT
t11e numbeT、 t11e mote the chances of the suc・

Cess can l〕e expected

EHect of en(10xan to promote the gro、、'th of
ハ', C11/N'aili i11 tissue culture 、vas tested. con・

trary to t11e results iル仙tι,0, endolan 5b0工、'ed
Ⅱt11e eHect on 壮le gr0工、'th of para5ite. Accord・
ing to shoji a11d lくimura (196'D, endoxan 11as
a very high anti.tumoT eHect in 、,ivo,、、'hile it
has lit11e e丘ect to inl〕ibit Hle Hel."a ce11gro、、't11

in vitro. ATnold ι,1 α1. a95鋤 also obtained

Similar exl)eriment111 resU11S, Accot(1ing to the
tra"SPOTt or acti、'e {orm t11eory Druchery and
Raal)e,1952 ' Druchery eiイι1.コ 1956,it 、vas m皐in・
tained tha[ endoxa11 1)ecame e丘ecti、,e only after

t11e tran5Pott f01'm l、'as transfoTme(1 to the
active f0Π11 in Yハ'0.

'「11e eHect of endoxan k) promote ι11e gro、、't11
Of 八'. ciiノυ""1i in 、'ivo may not be a direct

eHect on t11e parasite, but it may excert some

ineuence on tl)e host ceH I'hich in turn may

Promote the 容ro、vt11 0f 八1.ι"πiCιili.1/1 τi/J'0
test, elK]oxan exerts little inauence on tl〕e tissue

Culture ce11.

Summar丁

1. EndoX乳n is e(fective to promote tl、e gro、、、tl)

Of 八ros'り"ι1 ι"/1iι'ιili in t11e peritoneι11 Cavity of
TI)is e丘ect may not l〕e due to t11e directmlce

action on t11e parasite, but may be t11e result

Of some change5 in the 110st ceⅡ Ptovoked by

Ihe compound.
2. Endolan is eHective for the pTovocation

Of the latent i口fection of ハモ CιιIN'ιnli in mice,

3.八T. aU11'ι"1i can gro、、' in l-1el"a or l" ceⅡ

CultuTe only 、、'11en a large numl)er of t11e para・
Site5 are inoculated. HeLa ceⅡ Culture seems

to give rise a l〕etter gro、、,th of 八1. C"1N'ι1ιli
dla11 L ce11 Culture

4. Endoxan haS Ⅱttle eHect on the gro、Yth

Of 八τιιイノ1iιlili in tisSⅡe cultute. This may l)e

Clue to t11e fact d捻t tl)e compound 11as little
eHect on t11e ce11S gro、、'ing in vitro

References

1. AτΠold, H.、 B0ⅡτSeaux、 F. and Brock,入T.(19認):

C11emot11erapeutc Rction of a cycliC 11itr0武en

mustar(1 PhosP11Πmid ester (B518-ASTA) in ox.

Perimenla11Umors of the rat. Nnture、 181,931.

2. chil(Htsunc, T. a960): S山(1ies on in{ection and

gro、、'th of E,1αΥゾ川lil0之00π in Heln ceⅡ, L ce11
mld EhrⅡC11 Ca"cer ceu.(in Japncse) J. osnka
CitV 入led. cenιer,9,2465-247フ.

3. coulon, G.(1929): pr点Senco d'un nouYeau

1こ"ι'Υゾ1αlit0之00゛1 (五.ム゛'Ⅱ"1,ihl. V,.) dlms le liqui(1e
CιP11alorachidien d'un sujet atねhlt de meningite
Suraigue. A口11, parnsit. huTn. coml).,フ,449-452

4. DruC11Cry,1'1. U11d Raιlbe, S.(1952): organ・
epezi6Sche chemotherapie {1es KTebs (prostntn・

Karzinom). Klin. lvsch.,30,認2-88!.

5. Druchery, H,, SC11m批)1, D., Dnnnel)erg, P,,

301

Acknowledge訂lents

The nuthor i5 indel)ted 加 Dr. H.入'111岱UI)ay;1Shi,

1)rofessor, Deportment of parnsi【010武y, scho01 0f
入ledlcine. Keio un武'ersily, for criticiglng t11e ma・

n115Cript. Thc nuthor is a150 indebled to Dr. T.
Akb'nΠ1ι1、 DeP11rUれent of 入'1icr01〕i010Hy, scho01 0f
入le(1icine, Keio uni、'eTsity, for hiS Ⅶ11Uable ιt(kice



Kaiser, K., Nippir, H. A.,1.0, H. W'. und

Raabe, S.(1956); vergleichende priifung der
N・oxyd・Chemotherapeutischen wirkun宮 Von

Lost und anderen alkylierenden substanzen auf
Ratten. Atzneimittel・Forch.,6,1'UΠ10ren Von

539-550.

C. and Roe, F.1. C.(1954);6. Garman, P. C.

Iiver and spleen of五"ιe,/taiit0之00ル J」ιlil'ιS ln

Trans. Roy. SOC,入led.Subinoculated mice.

Hyg.,48,1.

フ. Koike, T., Kyo, Y. a訂d lino, M.(1960):0"
the spon加neous infections of EnιιPhaliι0之00π in
Tnice.(in Japanese).]ap. J. parasit.,9,129-132.

8, Lainson, R., Gar11am, P. C.C., KiⅡik,Kendrick,

R, G,(1964): Nosemat05is, a microsporidial
infection of roden6 and other animals, inC1Ⅱding

Bri. Med. J.,5407,470-472.丁nan.

9. L臥・nditi, C., Nic01社U, S. et sC110eτ1, R.(1923):

NOUYeⅡes donn'e5 SUτ 1'Eπιι,/1αiit0之00財 C"11iC1ιli.

C. R. SOC. Bi01.,89,1157 1160.

10. ManoU色lian, Y. et vialn, J. 1924):《E,1Cι,11α・

Iiι0え0011 rdιiιi》 1)arasite (1e la rage. Ann.1St

Pasteur, paris,38,258-268

11,八latsubayaS11i, H., Taねki, H. and senaga,

(1957): An attempt to promote the growth
Eπιψh"1it0之00陀 nnd l'0工0,1"S"1a In 丁nlce.

Josanese) Nissin 111aku,",8488.

」2 入latsul)aynshi、 H., Koike, T., Mikata,1., Takei

H. and Hagiwara. S.(1959): A C乳Se of En・

ιιPhaιiι020ON・1ike body infection in lna". A.
M. A. Arch. of path.,67,181-187.

13, Nelson, J. B.(1962): Arl in加Ce11Ular par11Site

resembling a Nlictosporidian associated with

ascites in swiss mice. proc. SOC. EXP. Bi01.

N. Y,109,714-717

14. ogawa, K. U9聞): Tissueculture、(in Japane5e),
5th. ed, Nak乳i et al. A5akura co.,163 PP.

15. shoji, R. and Kimura, Y.(1964): some

Cyt010gical eHeC捻 of Endoxan (ASTA) on Hel"a
Ce11S in 、,itro.(in J皐Pnne5e). Jnp. J. Genet.、 39,
276,282.

16. TorTes, C. NI.(1927): SUT une nouYe11e maladie

de l'homme, catact'ri56 Par la prι5ence {1'un

P11rasite intrace11UlaiTe, tr's proche du Y'αひ
01,1心リ1a et de l'五πιιPh"1iι之00π, dan5 1e tiS5U
musclaire C三lrdiaque, 1es muscle5 du squelette,
Ie tiSεU ceⅡ皐ire 50U5・cutan' et le tlssu TleT、'eul

C. R. SOC. Boil.,97,1778 1781

17.工入『eiser, J.(1964): on the 加Xonomic positi0Π

O「 the genus E,ιιepl」ι11il0弐0ON I"e、'ιKliti, Nicolau
et sC110e口,1923 (protozoa :入,1icrosporidia). par・

asit01.,54,749-751.

18. W11eatley,、V. B.(1951): A rapid staining

Procedure for inte5t1口al arnoel)ae and e;1ge11ates.
Amer. J. CⅡn. path,,21、 990-?21,

19. wright, J. H. and craighead. E. M.(1922):

Infectious motor pnra、'sis in ト'oung ral)1)iミS. J.

EXP. Nlea.,36,玲5 140

R
 
O
 
・
ー



N08e肌α CUπicUιi の iπ Uiu0 およぴ iπ b証r0 における

増殖に及ぽす抗腫癌剤 Endoxan の影

'Yω劇J地αωiαιi を尖験的にヤウスに感染させた場

八匂北"川はその腹水細胞中で増殖を行う.しかし感
'、
」コ,

染細胞数は少く,ときには全く股腔中に見出せないこと

もある, N0辺加αをマウスに感染させると頂卯キに抗腫癌

邦I End休an を箙腔中へ4日問以上投与.し絖けると腹

腔中の感染細胞数は増大した. Endolnn 投与によつて

ハ'0北加n が増苑するのは Endoxan が直接虫体に作用

したためではなく,.布主細胞に何らかの変化があつたた

めであらう.また一度腹腔中から虫体が消失したヤウス

に Endoxan を投町・した場合,その腹腔中に再び虫体を

見出し得た例もあつた'ナなわち Endoxan による誘発

の可能性があると考えられる.

組織培養細胞の HeLa 細胞とL細胞とに N0又川川の

按極量が多い場合には細胞内に多数の虫体で作られた胞

が認められた.しかし Nω副川感染細胞数は非常に少

い.培養開始して49時問後に N山Ⅲ加感染腹水細胞を

浮遊させ, EndoX飢を加えた培養液(YLH)と""也を交

換することによりハ毛文リ加按種と Endoxan投与・を行つ

た.投」,・後481侍問で E"dox.n の含まれない培養液と再

び交換した.この塊}合, EndoxaT1 の量.入、油,1五の按

郁井にかかわらず入●、W"川感染細胞数は入'0北川"だけ

を接種した対照群と比較して変らなかつた,

汰に按征および E"d0恕n 投与後の培地交換の1悍にも

End0怠n を加えた培養液を用いて E"d0湘n を連続投

町.した.この場合にも,対照群と比較して感染細胞数に

変化が認められなかつた.これらの実験では1冉養温度は

全て'37゜C であ0たが,ハ、脚J川を接種後およびEnd・

0都"を投与後は30゜C で培養した実験を行つた. NO,

W"川感罫朗旦水棄明包を浮遊させ, E"d0蹴m を力11えた培養

液と培地とを交換して接種および投与・をし,娼時間後

にこの液と E"doxan の含まれない液とを亥換ナる.

NωιリM の接種と Endoxnn の投ぢ・後30゜C で培養した

場合,感染細胞数は同様の処理をして'37゜C で培養した

場合と比較してわずかながら増加していた.培養温塵と

Alb託川α増殖との関係を詣1パるため, Endoxan を投ιi

せ十入●北川0 だけを接種して'30゜C 七 37゜C とで培養

した揚合の感染細胞数の比數を行つた,この場合,両老

の感染細胞数にはつきりした差が認められなかつた

金田良雅

(圏応羨塾大学俵学部寄生虫学教禦)

(1969 "ミ 5 J1 2 11 受位i)


