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Inhibilory E仔ect of lmlnune spleen 夏'ynlphocytes on lnvasion

Of T0工OP1αSn1α gondii Tach丁Zoites into cultured l' ce11S

NO"U、'UKI SHINOHARA
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入lice immunized with lolv virulent organ・
iSⅡIs or ce11 homogenate of TO%OP1α$ma
801?dli can acquire 5Peci6C lesistance to the
dlaⅡCn8e with holn010gous pm'asites (RUS・
kin eιαι.,1"71; KI'ahenbU111 et α1.,1972;

AI';1Uj0 ιt al.,1974; 1Suchimoto,1978). AI、
[hoU3h n'ansfer of resislance to T.ξ0πdii
has bee11S11Cce5Sfuli11 mice using inlmune
Sclunl (KI'ι111enbU111 ιια1.,1972), the plotec・
tion was hlsU伍Cien[ as colnpared with that
Confen'ed Rfter infection wilh a low vil'ulent

Sn'ain ol r. g0πdii(Gardner and Remin晋
10n,1978).

On ιhc ot11er 11and, ilnmunc lymphocytes
1、'crc ;11SO C:り)able of Ⅱ'an5{eTring dle resi5・
UU〕CC (1、'enkcl,1967),1he s01't ohでSistance
t0 ιhis l〕arasite mi8ht be mediated mainly
bγ 1),nlP110id ce11S in t11e ce11.medlated im、
munc ",SιCm. on dle bnsis of a similar study

Wi〔h T, g0πdii, Nakano (1073) S11ggested
t11at K11en expcrimental hosts were pre.
Ⅱ'caιed wiιh immunosuppressive lneasures,
Such as xQ'ay h'蹄diιltion, cydophosphalnidc
and 6-1nm'capt01)urine, dle entity of re・
SiS11111Ce ιo t11e l)ιU'asitC 5110uld l)e present in
Splecn・derive(uylnl)hocytes. scveralworkeTS
demonSιn1ιed in uiι10 111at a ftesh anti,

1'O×01)1αSlna seruln inhibited the invasion
Of dle l)al'asiles i1110 CU11Ⅲモd ce11S (sekino,

Introduction

(Recei、'cd for pub】ication; Aug11St 26,1980)

1073; 10ncS ι1 α1.,1975), and solne ot11ers
dcsc"bed a nli3hty in11ibilion of t11e multi・
Plicntion of y . g0πdii by macrophage in the
1)】'C5Cnce of a l)1'odua 0ι immune 1γmpho・
C}'tc,1}'1〕)1〕110ki11e (、101)CS ιt nl.,1975」 shira・
ha111 ι,ι nl.,1975,197の.111ese SιUdies l"'oved
the l)1でSence of n l)olent anti・TO×01)1αS1井α
11Cιion in antisel'um,1yn11〕hocytes nS 工νe11 as
i11 Ⅱ111CI'01)11agcs.

、ve i11Yes[iσ11ted i11 υih'o the inhibitory
nCⅡon of ilnmune spleen lymphocytes of
mkc a菖ains[ inⅦSion of TO×OP1αS"1α into
a111UI'cd cC115 in t11C I"'esence and absence

Of il〕"11U11C sel'11m to elucidate the protec、
tive l'olc of inlmune lymphocytes in toxo.
1)1aSΠ10sis.

P;11'11Si[CS: r. goJldii strajn RH was
n111inl;!incd by scl'ia1 1〕:1SsageS ι11rough
femnlc ddY (22土2 目) micc (TokuS11ima EX.
1)CI'imcnt111 Anim111 Lab01'Rtory,丁oku.
S11i川n). T11e ι;1d、>,zoltes oblained h'om
Pビ1'iloHcal cxu(1aιes of nlice infected with

'1e 01'ganismS 3 10 4 days l)1、eviously were
fi11CI"ed 11Ⅱ'oug11 a aa{1Zc and cenlrifuged to
Cli1Ⅱinι1ιe lhc hosl cC11S and dle Hln'ate l、,as

ⅡSC、1 ;1S an 11nti3Cn.
Anli北1'11: R11bbitι1Πti・mouse lgG serum

n11d l'abbⅡ anιi・nl0ⅡSC I、'110le ser11m scrⅡnl

、、'CIC I)川'ch:1Scd h'om 八IBL CO.,八T:1goya, An

Aletcrla15 and 凡lelhods



a11ti、roxolJ1α$"1α Ser111n was obtained from
micc imnluniyed with dle para5ite ce11
honlooC11ate (1Suchiln010,1978), and t11e
ιtnιibo〔1} 1itel' of t11e senun after being heat・
in;にⅡVnled at 56 C for 30 min lvas l:8,192

W11Cn mensutcd by TO×OP1αS?ηa latex ag今IU・
Ⅱnιltion kit(Eiken KagakⅡ CO., Tokyの, An
11nli.111}1Π00[e scnlnl of lnice (ATS) was
01)ulined from ι11e labbit immunized with

111γmocyιes o' ddY mice at 5 daγ5 0f a8e,
ιlnd n'eated 11Vice with mouse erythrocytes

and ncetone・1)owdered m0ⅡSe liver to absorb
nonsl〕eci6C antibodies. T11e antiserum was
i11aclivated by 11eating at 56 C for 30 min.
1、11C tiler of ATs was l:256 When measuled

by dⅡ"ect agg1111ination of t11ylnocytes ot
nuce

CeⅡ Cultlu'es: Fil)10blasts (L・929) 1Va'e
ⅡScd as culun'ed ce11S (L ce11S). L ce11S were
incubaιed in n "1edium consisting of Eagle'S
11〕ininlal essen[ial mcdilun,12.5 mM N・2・

1)ydroxyethylpiperazine・N'・2・e仏nesultonic
.忙id o"d lo% C゛1f 託n.m (NIEM・HEPES).
Ihe medium contained sn'eptomycin (200
μ創ml)師d pemd11in (200 IU/ml) and W郎
adjusled t0 1〕H 72. The cultured ce11S
Wel'e sa'aped off gently with a lubl)er spatu,
b in dleir l0曹arit11mic l)11a託, dispersed
U'eⅡ With a bulb l)ipette and suspended in
111Cdiuln at a concenn'ation of 5×104 Ce11S/

n11, Two lnl of dle suspen5ion 1リaS 廿ans
fm'rcd into a lest tube containin宮 a cover

Slil)(9×18 nlm) and dle test tube was put
i11 R 5% coz incubator ar 37 C for 3 hr for

111C CC11S to adhere to dle 容lass slip.
Imnlunization:入lice were immunized

inu'nperitonea11γ With l0χOP1αS1πα Ce11
110mogenate in the presence and absence of
n'eund's complete adjuvant (FCA) and
FCA nlone. After lo days the animals were
boosted by a 託Cond injection of t11e and宮en
in t11e al)S引Ice of adj1Ⅳant. The dose of
nn〔i8en l、,as equivalent t02×108 tachyzoites
1)el' 1110τIse

Prel)al'ι11ion of lyml)1100'tes: Mice im・
In{1ni於d 、、'ith homogenate antigen with
FCA wel'e bled to death 20 days after the

丑nali11jcction, spleens were excised asep・
tiC1111γ, C11[ in pieces with a pair of sci5Sors,
81、OU11d oendy beいYeen 2 Pieces of frosted
Slkle 81a5Ses and suspended in MEM・
H王PES. To eliminate adha'ent ce11S, the

SⅡSI)ension l、'as l)1aced in a glass wo01(1Shizu
1,11armaceutiC詫I CO., Tokyo) C01111"n (30OX
10111m) and t11e column lvas aⅡ0工、'ed to
Sland at 37 C for 30 min before running.

、1、11en 111e b,nリ〕hocytes in t11e elute were
fミnlher sel)arated on a 1γmphocyte separa・
Iion nledium (Bionetics co., U.S,A,) by cen・
U'H"郡北ion 雄 40oxg for 30min (1M'L).
NOD11a11yml〕hocytes 、vere also obtained in
[hc same mRnnef h'om the respective 菖τOUP
Of micc l、'11id11'eceived antigen alone (A 、 L),
FCA ι110ne (FCA.1') and normal mice
(1、onn . L).

PI'epnl'alion of d1γmus・derived 1γmpho・
C}1es (1 Ce11S): To examine t11e interaction
beい、een T ceHs and r. g0πdii under an
electron lnicroscope, T ce11S were separated
h'0ΠI SI〕1eens of mice using a nγ10n wo01
σ"1i、N リα1.,1973).

n'el)nlation of soluble factor(S) of 1γm・
Phocytes: To assess dle eHect of soluble
faCι01'(" of 1γml〕110cytes, the parasite homo・
genate (cquiV111ent t0 2×108 Ce11S/ml) lvas
a(1ded ata concenu'ation oflo% to an lM ,L

SUSI)cnsion (5×103Ce11S/ml). The Teaction
miX11Ⅱ'e wasincubated in 5% C02 and 95%
air at 37 C for 24hr, and cenn'ifuged at

】,00O TI)1n for lo min.1he resulting super・
natant was used immediately as a prepara・

tion of soluble fac[or(S).
Treatment of lyml〕hocytes with antisera:

Anti・mouse lgc or anti・mouse whole serum
Sm"1Un l、,as added at conce11n'ations of lo,1

2nd o.1% to a tC5[ιUbc in 、vhich a lylnpho・
Cyle,1〕ιU'asitc miXιUI'e was reacted with a L
Ce11 monolaye王 011ι181をIss slip. T11e test tube
1、,as then incubated by the same method as
descl'ibed above for ce11 Culture. A 1γmpho・
Cyle sU5Pension containing lx l09 Ce11S was
n'eated WⅡh A丁S at a 丘nal concentration

Of 50% and t11e ceⅡS lva'e waS11ed 3 times
by cenn'if118ation in 入IE八1.HEPES. The



n'caιCd lyn11)110cytes were rencted with

8UinC11 1)ig complement (50CH5。/ml) at
37 C for 30 nlin and washed by cenn'ifuga・
Iion befm'c use as a lylnphocyte 50urce for
Ⅱle {0110lving asSをly systeln.

A55ny systcm {or invasion and multil〕1ica.
【ion of paミa5iιes: Two ml of a tachyzoite
Suspe11Sion (5× 103 Ce11S/1〕11) 1)rcl)ared froln
Ihe pcl'itoneal nuid of infec[ed mice was
n'ansfa'red i11to tcst lubes in which the

1"'cviously l"'CI)arcd L ce11・adhering slip
an(1 1入1'L (1× 10T ce11S) lvere subsequendy
1)111Ced.1n ordcr to a110、v the tachyzoites to
Conutct l、'eⅡ With 11、'1. L, t11e slips lvere care、
ムd1γ 1)osiⅡ011ed horizonta11γ in the test
【UI)es and t11ey lvcre incubated in a c02
inc"balor a1 37C. At intervals sHps were
Iaken 011L and examined. The invasion and

n1Ⅱltil)1icalion of l)al'asites in the cultured
Ce11S we】'e mC11Sured as f0ⅡOWS. Thc L ce11,

1〕ιⅡ'aSⅡCs and 1入1'L prepared as described
Ⅱ1〕ovc waで Similar1γ incubaled toget11et at
37 C for 311r. The slip was waS11ed gent1γ
With 八'1E入1・HEPEs and 6Xed in absolute

Ined1ιUI01. Afιer being stained with ciemsa,
111e slil) 1、'as exalnined U11(1er t11e lia11t micro.
SC01)e. To mcnsure the invasion rate, the
111"nber of L ce11S lhat lvere infected with

t11e l)nl'11Sitcs (ce11S wiιh lnore t11an one
1)arasi1の Was c011nted against a total num.
bcl' of 50 t075 L ce11S in 5 nelds in 2 1)rel〕、
;11';1tions. N01'nla11)'mphocyles l、,CI'c tl・e11ted
in 111e S11mc lnιlnner as control experiments.
During incubation, dle slil) was also ex、
11mincd for dle number of pm'asites per in.
feCιed L CC11S to know the multiplication
0{ 1he 01'g;U]1Sln in dle ce11S.111e generation
ιlnlc l、'as calculaled from dle plot on a
Selnil08al'it11mic gnph of lhe numbet of
γ'O×OP1α釧1α Per vacuole vs, time (Kaufman
and Maloncy,1962).
里lecn'on nlia'oscopy:1"yml)hocytes treated

With ATs nnd conlplelnent were 五Xed wit五
2.5%菖111Ulraldehyde and l% osmium te_
ⅡOxkle. A dT01) of t11e 6Xed material was
1)ul on a cover slil) 1Y11ich had been previ.
OUS1丁 nでated with o.1% 1)oly.1.1ysine. Then

the san11)1e 1ⅦIs criιica1 1)oint dried, conted
、、'ith nletRl gold in a Hitachi sl〕uttering
Syslem ;1nd lhen exanlined under the Hi、

Ulchi ss・2 5αlnning elccn'on microscope.
L)'1nl)hoc}'tes rcacted wilh 小e parasites
1、'el'c si111ilafly processed {or electron micro.
Scopic observation.

Sla[is【iC111 a11al},sis: A st111istical ana1γSis
Of 111e l'C、Ⅱ11S I、'aS 1Ⅱade by stu(1ent t test
and dlc o.05-1)1"obabilily level was con、
Sidcl'cd signi6Clult.

.

EHeCι ol hnnlune 1γlnphocyte5 0n in、
、';1Sion ot l〕:11'asites: The invasion late of
Ulch}70itcs hⅡO C111ι111'ed L CC11S in t11C
1)1'esence of A 'L and Norm・L waS 35.0士8.0

and 92.0土6.0%, respecdvely and dlat in
dlc l)rcsence of 11、1.L and in t11e contr01

(FCA'1.)い'"S 292士7.5 0nd 90.0士5.5%, re.
Sped武'ely (Fig l).1he di仟erence in both
C11SCS い'as statislica11γ Signi6Cant (Pく0.05).
1、11C inn"aceⅡ111ar multiplication of the
1)al':1Siιes in t11e culture was not a旺ected by

1ミesults

FCA, L: spleen 1γmP110cytes fl'om nlicc trcat、
Cd l¥it11 FCA alone

1】、f・L: SI)1ecn "mp】10C},te5 from tηIce 11n.

munized l、'ith ce11 homogcrlatc and FCA
"、・ L: splccn l}'1nphocytcs from lnice hηtnU11.
i'cd 闘'idl ccH h01110gcnatc alone
1;CA:1:1でⅡnd's colnpletc adj小,ant
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Fi客.2 Crowt11 1atc of TO×oplas,nα仇Chyloite5
in L ce11 C111れlred i11 t11e pl'esC11Cc of spleen

Iymphocytes fTom mkc imnlunized 智ith l'O×0'
and少la3ma ce11110m0宮enatc in t11C presence

ユbsence of Frcund's complctc adju、'ant.

a) 0^0: immⅡniねtion wlth ce11】10mo・
genate alone ●^●:immuniねtion 肌'ith

b) 0^0:Cen homogenatc a"d fcA
immtlniねti011 With FCA alonC ●^●:

"on,trcatment

FCA: Freund's colnplete adjlwant

、

L

IM・ L

ti、・el},11nd 111ι11 Wit11 nolnla1 1n011Se serum
、、,;tS 75.2土7.5%, S110wi11菖 a dosc resl〕onse le'
1ιltionS11ip betl、,een dle concenu'ation of t11e
:1ΠliserU111 and thc invasion rate, However,

addition of 1入1・L ιo t11e system in11ibited
5{1・0Π01γ t11e inYasion of T.80πdii at low
Concenn、ations of nntiselum. The values

de0で'器ed l0 10,0,、】16.0% hom 76.0土7.0%
in dle conlr01, indicatin容 a potent inhibi・

effccl o[ 1NI・ L on dle invasion re8ard・[OTY

IeS5 0f t11e conccnⅡ'ation of t11e antiselum

(Fi曹.3), The inhibition l、'as not suppressed
by n、cnling the lymphocytes with tabbit
anti、1n011Se lgc serⅡm of rabbit anti・mouse
乱,hole senlm smlun (Fi音.4).

王ffea of s0111ble fad01'(S) of lyn11)110cytes:
T11e mle of s0111ble faclor(S) of lymphocytes
On t11e TO×01)1α.slna invasion 工νas studied in
111C absence of 1入1.L.丁11e invasion rate

1、・aS 90.1土8.9%エ、'11Cn 111C soluble factm'(S)
01 1'、1・L 、、,ιIS I"・escnt 、vhile it l、,aS 92.3土
フ.oob 、V11Cn t11e factor(S) of norlna1 1γmpho'
C)1es l、,as ln'csenι.1hese values did not
dⅡ1引・ muC11 from thnt in dle conn"01 四3.1土
6.1 。)(1"blc l).

だ11Cu of ATS.n'eatment on inhibitory

acti、i【} of l、1・ L:1'o knolv which "mpho・

10 100

Serum dilution

L

灘製綴

nl・ L

10 100 1000

Serum dilution

Fig,4 EⅡe此 of immunc moU託 Splccn 1γm'
P110C丁tes o" i沌τ「itl'o in、'asion of l'O×opla5ma
into L ce11S in t11C I〕1'esence of rabbit anti・
mouse 1宮C seruin and rabbit anti・Tnouse l、'hole
Scrunl seruTn.

fl'om unれ'eatedNorm.k: splcen lymphocytcs
"11CC

1入11.L: splceΠ 1γmphocytes fl'om micc Itn・

munⅡed with ce11 holn0宮Cnatc and l;C八

nl・L

↓"ti-mou$■ IEc setU血

anti-T0寓OP1α31詫a SeTum

IM・L

十師"-m仙5● Wh01■

Fi宮.3 Efrect of anti・TO×0少la51ηn 託Tum on ,"
力ih、o lnミ,asion of TO×oplosma into L CC11S in
dlc presence and absence of immu"c m0ⅡSe
Spleen 1γmphocytes.

L: SPINn "mphocytcs lNI・1.: splceΠ 1γm'
1)hocytcs h'om micc i川munizcd with ce11
holnogc"atc and fcA

fcA used i11immunization (Figs.2a, b).
1ι仟CC【 of anti、TONOP1αS↑πa mouse serum

011 dle aCιiYity of 1入1.L against invadin8
TO×OPI"$"1α:1he invasion rate of the
Parasites int0 以11tuTed L ce11S in dle ples、
ence of anti、Υ'O×01)1aS打1α mouse serum at
Conccnnalions of lo, 1.o nnd o.1% 1Vele

18.S-フ.0,36.0 7.3 1111d 68.6土5.1%゛'esl〕eo
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OfIablC 1 1こflc〔t of s0111blc faCιor(S)

1}'11リ〕110cytcs o" t11じ i11、"11Sion of

"1'O×01,1n,リ11'1 "01!dii i11[01. CC11S

SOUI'cc of soh11,1C f;1Ct'"'("

h11tnunc l、 n11)110C}ιC

Ⅱor111a1 ハΠリ)110C、 tc

(1} 1111)110C、 tc fl'CC

土: stι"1{1;n'd cl'1'01'

1,CI' CC11t l. CC11 i11fcctcd

90.】土8.9

9曾.3土7.0

93.】土6.4

60

Ⅱ'caιed 11、1・ 1"、、';N 51.5土 1.フ゜。工νhich 、、,11S

ne1Ⅱ'b' C(1Ua1 10 {11C 、'alues in 111e contl'0IS
(51.0土2.H ι1Πd 52.、1士10.5% in [he l)1'escnce
Of N01'nyL 11nd AI、S・{reared NorΠγL,1'e、

5Pcdi、'cly). cy山「oxic dal〕1n8e of lyΠ11〕110・
Cγιes af〔el' Uでatmcn11Vith ATs and colnl)1e・
1】1en[ 1、,:ts exanlined b丁 5Cannin曹 eleCⅡ'on

micl'OSC01)y 入1:"1y ce115 al〕1)eared lo be dc・
S{1'oyed as sh0工、'n hl photo,1e.1【 1、,ιIS :11SO
eXⅡ111incd l、'hethcl'Ⅱlel'C I、,11S ιlny dil'cct con・
t;1Cι bctl、'ecn Ⅱle l)al'11SitC5 a11d dle lympho・
C),te5.、vhcn 1γ1111)hocytcs l、で1'e nlixed 、、,i[11
f11e l〕al'RsitcS ι1"【1 PI'ocessed fo】' sca11ninK
elcco'on 111ia'oscopy, nl;111γ 1' CC11S ol i111・
1〕1{U〕e l},n11)hoc>1es u'el'e obscl'、'ed ι1[ulchcd
Wit11 Uldl)70ites (P110to. 1a) 1、,11ile bn〕1〕110・
C、,tes {1'0111 1101'111a1 ιlni111als lYel'e 枇11'cly 11t・

tιIched lo t11e l)脚二Isites (photo.1(1). phot05.
Ib 11"〔1 C sholL 11 ",1)iC111 eXι111】1)1e of t11is

1〕henonlenon i11 11i菖hel' 1na豊ninaHion3.

如

丁

20

1'i肩.5 重11'cct of a"ti・th丁lnoc、'tc SCTⅡnl 0Ⅱ lh

In'11'0 11"'asio" of 7'0;じOP1Π5"1n 'i11t0 1" cd15 i"

t11C I〕1'CSι!ncu of inlmu"C ,ηOU5C splcen 、'nlP110・
C、'tes.

1入1・ 1.: SI〕1CC11 1γnlphoc}'1Cs h0111 nljcc ilnmU11・

i此d 肌'itb cCⅡ hom{唱C";11C :1"d FCA

N01、」11・ 1.: SPICC" 1}'1111)hocytcs ft'01" U"n'cntC41

Di5心Ussion and conC1Ⅱ5ion

n11CC

1"・ fl'CC : 1yln l)hoc}'tc・fl'CC
十 ATS ;Ⅱ'cnⅡ"C"t 、、,ith n"ιi.thYmoc、tc scnlm

C}、te l)01)UI;1Ⅱon,1、 CC11 01' B ce11,1、,as ln・
、,01工,ed il] 111e obsel'、,ed h111ibition of roxo・

IJ1α、リ11α iⅡYasion,1NI.L WCI'e tl'eated with
AI、s and conlplement. Figln'e 5 Shows dle
il】、,asion l'11te i11 1he l)1'esence of lNI . L 、vhich
had not been u'e11ted with ATS %、,aS 23.5土

3.0゜。、、'11ile 111at hl t11e l)1'esence of AIS・

111 1he h1 1/i11'o exl)el'ilnen6 to see dle ;1C・
Ii、'i【γ 01' hnn111ne 1γ111P110cylcs :1g;1insl in・
、,ιIsi011 i1110 (ult{11'ed L CC11S ι111d S111)se〔1τlent

n】111tiplicarion ol T.宮0πdii,1NI. L exertcd
社n inhibit01'}, C11Cct on 111e hl、,asion in t11C
111"encc of speci6C :1n[iscl'um (Fi倉.1). h is
Unlikcly i11 t11is ",sle111 t1111r nlonocyles 01'

gΠ1ⅡUlocytes al'e inYOIYed in the actiYity
Since ミ11Cy wel'e not obsa叉でd ;ミt a11in lhc
StιliDed S111C111' 01' t11C I}'n】1)hocyle l)1'el)ιlr:1・
Iion.1、11e h11mune 1γlnl〕110cyteS 琴ave 口0
e11'CC弼 011 t11e intl'ace1111111r Π1ⅡltipliCιltion

(Fi邑.2) 11t、,01'ing thc l'esult S110lvn in K1111f・
an(1 入,1nloney's st11(1ie5 With h喰'h"1:"1

、'il'ule11t R H 5U':1in 01'gιU】iS111S ;11〕d N1κ CC11S
F{11'thel'11101'e, an anⅡ・ TO×0IJhl、「1,1il 5erⅡ口1

S110、、'ed 11n i1111ibir01"γ:1Ctivity on t11e i11・
Y11Sion of lhe Pι11'ιt5ileS 111to t11C C1111111'ed
CeHS, bⅡt dlc ei{ect l、'a5 nol additlonal lvhen
ι11e anti5CI'Ⅱ111 工、'ιIs added l、'i[11 imnlunc

1γn11〕110C}'te5 (Fig,3),11】 dlis legal"d, a l)OS・
Siblc hlY01、,emenl ol cytoP11ilic antibodies

Can stiⅡ nol be exC111(1ed althoU晉11 Se、,el'nl
Cel〕Ⅱ'ifⅡgι11 工、'11S11i11琴S I、'ele pel'f01'1ned dul'in菖
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ιhe prepara11νe l)τOce5S of lM.L to elimi・
n111C serunl antibodies as weH as cyrophilic
nntibodies. For t11is reason, we attempted
to nculTalize t11ese antibodles wit11 anti・

mouse whole 5CI'11111 Scflun or anu・mouse

18G.1n fact, dle lcsult (Fig.4) S110lved dlat
boL11 Sm'U111 nnd cyιOP11ilic anⅡbodies l、,ere
n0ι inla'fering lvith t11e i1111ibil01'y action of
1入1・ L ;13;1il〕st TO×0/)hls"1α invasion.

T ce11S aTe known ιo accountfor 25^5%

in 111e sl〕1een 1γmphoq忙es (Greaves eια1.,
1974). TO Rnolv W11iC11 1γmP110cyte popu・
Ialion, T ce11S or B ce11S, can in11ibit TO×0・

Plaslnn invnsion i11to dle cultured ce11S,
1入1.L I、,efe n'eated with ATs and comple・

丁he in11il)itoTy action of lM.L111enι.

ngainst TO×opln$1"a invnsion was dimin・
Ishcd to a gl'eat extent by thi5 tTcatment
S11ggesling 111at 111e Rction of lM'L S110111d
be nln'ibuled l0 ιhc T ce11 POP111ation of
Iy".phocyt郡. si"oe 入hck゛ne晒 a "1.(1974)
1'CI)orled nn en11:1nciΠケ effect of BCG・com・
1)oncnt in FCA on 111C ilnmⅡn010gical in・
duction of T ce11S, i[ was possible that this
ad il",11nU110"C I、'as l〕nrtidpated to a certain
dcgl'ec i11 11)e inhibitory activity of 1γmpho・
Cγιesin dlis exl)erimen仏Isystem, Holvever,
dlc inl,ιIsion of dle orぎanisms into the C111・
tln"ed ce11S 醜'Rs not a任ected by addition of
1},ml〕hocytes isolated [1'om mice lvhich had
bccn Ⅱ'e11ted 、、,ith FCA alone (Fig.1).

Thcsc l'esU1ιS 11re 【01)e S11mlneri2ed:(1)
1入,1.1' S1101、,e(1 an inhibitory action against

γ、O×0IJla、9"1n invasion into cultured L ce115,
(2) S111)1)1ement of anliserum was not re・
{111il'ed for ι11e ln11ibilor}, acti0Π,(3) the in・
hil)iιOTy ncli0Π 1、,ns not synel'getic with the
nctivily o[ιlntiserlun,(4) t1祀 in11ibitory
nction l、'n5 not affected by i11Cubatlng t11e
【. CC11S and the par稲ites with soluble

factor(S) rcle;1Sed 11"0111 1]、1.L after anti,
3e11ic slimulntion, nnd (5) 111e in11ibitory
11Clion wRs cvidentb,(1i1ΠiniS11ed by ATS
1)111S con11)1C1ΠCnt Ⅱでaunent. T11ese 6Ve
1)oints l、'OUI(neι1〔1 10 t11e presence of dired
Cγιotoxic T CC11S.111 fact,2dhesions of
imDlune T ce11S to TO×01)1as"1α Iuas demon・

SunⅡnary

AⅡCIMI)ιS wm"e made of an inhibitory ef・
Iect of nlouse inlm11ne spleen lymphocytes
(1八1・10 on t11e in、,Rsion and mU1ιil〕1ication
Of TO×opla$111α g0ηιlh' in C111ttlred L CC11S.

1..incs of e、,idencc presented nre:(1) 1he
is01:11Cd !入,1・L h{1d ;1n in11ibitory action

agninst inva5ion of TO×0つla$1πα捻C11γZoites
h〕10 C111ιIU'ed L ce11S and this nction is

11SCCI'1ained l)0111 in t11e l)1'e5Cnce and absence
0ι nでUnd's coml〕1ete adjuvant in immunl・
/alion,(2) dle in11ibitoTy action of lM'1'
、、,as n01 1'elaled to anli・roxoP1α$柳α Selum
n01、 nlfeclcd by anti・mouse sernm or an[1・

m0115e 1武C,(3) t11e inhibitow action of
1八1・ L deaで11Se(1 mnrke(11y by n'eating 1入1.ι
乳'it11 a11ti・thynloq'1e serunl nnd complement,

('1) S01Ⅱble f11Clor(S) 01 1入,1'L S110工、'ed no
e11eCι on dle invasion of t11e parasites and
(5) 1he i11 力ih'o nd11Crin8 Phenomenon of

Slrated by scanning electron microscopy.
In addilion,1nany mω'e hnmune T lympho・
Cγιes altaC11ing to the pm'asites lvere ob
5CTved as compared wlth dle number of
n0Π11a11yml)hocyles auached to dle organ・
ism (P110t05.1a, b).

1、hc l)resence of direct cytotoxic T ce11S
11as bcen veri6Cd in viral infections and

tulnors by zl、,ecrink el al.(197フ) and cerot・
Ii11i nnd BrⅡ11ner (197り,1'esl)eCιive1γ, b11[
not in cases of l〕ar11Site i11fections (Nlitche11,
"j79).1to e1 イ↓1,(1975) S111died i11 τ,iι1'o ad・
11CI'cncc o{ im1ηUne l},1nl)hocytes to TI'1C1↓0・
1Ⅱ0IMS I0ι,11ιS nnder dle elecn'on nlicro・

SC01)C, nnd se、,eral dalnaged spots 、、'ere ιOund
0Π 111e lneml)rRne of t11e l)arasite b{1t not on
111e c01'resl〕on(1ing pal'r of the lnembrane
Of t11e i111mune lymphocyte.

Thc l)1でSe11t sludy hns indicated nn in・
hil)it01'Y C11ect of 1入1.L on TO×0メ)1αS"1α in・
、,a5ion hⅡO C111【1n"cd ce11S, nnd sug今e5ted
i1い・01、,clnen[ of T cens in t11e activity, but
the mode o[ action of 111e direct cytotoxic
I CCⅡS I、'hich 肌、onld l)1ay a major role in
111i5 inhil)i[ion l'el"ains to be made dear.



IM.L to TO×OP1α5?ηα Was demonstrated
Ⅱndcr ιhe scannin8 electton microscope.
The l"でSence of dh'ect cytotoxic T ce11S
agains[ roxoplaS↑ηαξ0πdii has been sU晋
gcSιed in toxoplasmosis.
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roxoPια8抗α

T0工0〆心"地g0πd五の感染に対する免疫防御機構解

析の一功として,免疫マウスからりソパ細胞を分離し,

原虫の細胞侵入に対する抑制効果を iπ脚'h0 で検討し

た.

T. go"diitachyzoite のホモジネート a0奪原虫相当)

に笘迄IF量の Freund's complete adjuvant (FCA)を添加

の上マウス腹腔内に接種し,30日後に分離した牌りンパ

細胞を,あらかじめ培誓したL細胞(L-929)に原虫と

共に加え,原虫の工細胞侵入に及ぽす作用を稠べた.主

た,培錠液にそれぞれ抗トキソプラズマ血諭,抗マウス

IgG血茄及び抗マウス全血游血摺艶びに抗原乞免疫肝リ

ンパ細胞との瑜養上詰を加え,原虫侵ノ、に対する免疫リ

ンパ細胞の抑制効果への影響を調べた.更に,免疫りン

パ細胞をウサギ抗マウス胸腺糊胞血消で処理し,その由

g0πdiitachyzoite の培養 L 細胞侵入に対する

免疫牌りンパ細胞の抑制作用

簑原信之

(徳島大学医学部寄生虫学教室)

来(TかBか)を検討した.別に,免疫りンパ細胞と原

虫との相立作用を走査型電子顕微鏡で観察した,

その結果, FCA 添加の有無に関係なく,免疫された

肝りンパ細胞は原虫の細胞侵入を抑え,この抑制ぱ抗ト

キソプラズマ血蒲の影粋も受けず,抗マウス 1三G 及び

抗マウス全血訪によ0ても皿害されなか0た.また,免

疫りンパ細胞の代わりに,抗原と免疫りンパ細胞との培

養上清をι細胞培養液に加えても,原虫の細胞侵入は抑

制できなか0た.一方,ウサギ抗マウス胸腺りンパ細胞

血清で処理した免疫りンパ細胞は,その抑制効果が明ら

かに減弱していた.また,免疫リγパ細胞と原虫との特

異的な接着現象を走査確子狐微鏡下で観察した.

以上から T.g伽d五の宗主細胞への侵入に対する免

疫宗主の直接障害性T細胞による抑制が示唆された.


