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Re5i5tance in Mice a雪ainst TriC五0,π0παS joetus lnfection lnduced

by lmmⅡnization wit11 Heat.Treated Hom010冬OUS Anti筈ens

IntrodⅡCtion

Youlnans and 11is c011abω'at0埒(1955)
Succeeded in mice in dle induction of re・

Si5ι:1ncc agahlst holn010容Ous organisms u'hen
t11C anilnals l、'el'e immunized with lnia'0、

Somes isolated h'om M夕Cobactι1'iτι?n luoel'.
αι10S訂. They analyzed mycobacterial anti・
琴ens (1<.1Ⅱlai eιαι.,196の and Youmans and
Youm;UIS (1965) 1el〕01'ted t11at libosomal
、'艶Cdnes l)rcl)ared froln a 負bosomal fraction
Of ハ1. i1ιbι1'ι1ι10si$エ、,eTe ablc to induce pro・
tcctive i1111nunity in mice. Nltu'akami et α1.

(1959a, b) also lep0杜ed a simHat potential
Ol microsomes derivcd ftolD tuberde baC11H

ι"1(1 SnhJI0ηι11a 0Υ)hi, EaTly in t11e 1960'S,
い'c slarted ιI series of study on immune te・
SI)onses i11 nlice (HayR511i ιt al.,1976,1978;
IS11ikal、,a ci α1.,197フ; 1ιO Cι al.,1975; oka

and osaki,1966; oka ιια1,,1976a, b, C;

OSιlki and oka,1963) in(1Uced by subce11Ular
fl'ιIclion50f an eXⅡ'ace11111a里 1)rotozoon, TI'i・
Cho"10πα、9 foehι5 0f l、,11ich inn'al)eritoneal
injcction ca11Sed deat11 in mice (1noki and

Halnada,1953; sdlnitzer ιια1リ 195の.1hese
Studies indicate dlat both immune lympho.
C}'testo hbosonlal antigens and maa'01)ha今es

HIROMI HAYASHI

DιIJα1力πι"1 0I Hcnn1ι SιiιπCe, F0ιN1ι), oj 三dNιαlio",

The U11h庖1'jil). o「 T01{1ι'hi井ln, TOIU心'hh」ι0 770, jnl,a11

(Rccci、、cd for publicati011; J111y 7,1980)

nctivaιed by t11e hnmune 1γlnphocyte5 Paf・

ticil)ιlte i11 dle elfea武,e l)rotection of the
host.

For the i11d11Cti0Ⅱ of t11e sl)ed丘C le・
5istancc, nlice 11ad to be immunized with

ribosolnes incorpolated hl complete adju・
Vant or sublethal dose of livin言 Pm'asites

(oka ιι al.,1975a,1976a, b, C). Resistance
Was not induccd in nlice by a inlmunization
With libosomes alone or toget11er with in,

Coml)1ete adjuvant (okι1, eια1.,1975a, b, C).
Besides, no appred:1ble protection was pro・
duced lvhen ribosomes in incomplete adju・
Vant l、,ere used ln the initial imlnunization

and t11e anli曾ens hl complete adjlwant was
Used for a booster inlmunization. However,

anlibody l)roduction l、'as Telnatkable under
Such ilnmunization conditions (oka ιt α1.,
1976a,0. The l"'esent study was focussed
On t11e hnmunity in mice P虻oduced by
ribosomes with t11e use of adjuvant and
nlso on dle eaectiveness of living and ki11ed
PaねSites working in t11is kind of immunity.
TO S[1K1γ dle imlnunization stimuli which
induced resistance i11 1nke, Tibosomes, ce11

hom0菖enates, and lvhole ce11S of T, foehι$
W引'e incubated nt different telnpa'atures
and mice wa'e ilnmunized with dlese anti・

gens in dle l)resence and absence of dle
adju、、ants.

'r11is l、,ork l、,ns SⅡ1)PONcd in pa比 b}' a crant in・
Air for scientinc RcscalC11 from thc A'1ini5[t}' 0ι
Educalion, scicncC 11nd clt1ιτlre of lapa11 (NO.
077961)



Materia15 and Melhods

dπi"1αb:1hiNy・ t0 40・day・old female
ddY mice weighing 20 t024 g (1'okushima
EXI)elinlental Anhnal L11bolatory) were
Used tln'oug110ut dle experiments.1n pTind・
1)1e,10 mice l、'ere housed in ιI cage in 二ln
ιlir・conditioned room and fed wit111nouse

CI〕0IVS 11nd 工νater ad libit{un.

,1'0ιOZ0α: T. foe11ι工 Strain lnui 、、'as CⅡ1・

tured in F・boui110n containing lo% bovi11e
Ser11m for 35,、-15 hr at 37 C.1he C111t1Ⅱ'ed

Ce11S I、'ere l〕11rvested by cenn'ifU3ation at dle
mid(11e of the exl)onenⅡa18rowt11Sta容e 11nd
Used for 111e is01:1tion of 丁ibosomcs and also

をIs imnlunizin8 11nti算enS 二lnd chaⅡenge in・
Oculants.1he mininlum ledlal dose of T.

f0ιh61Vas (2~3)×10l pe1 1ηOuse in lntra,

1)m'itonealinfection5 in ddY {elnale mice.
Isolali0π of hbosolnes:1Solation proce・

(1Ure ιlnd C11arltctel'is[ics of ribosomes from

T.10ごINs lvefe desC打bed pleviouS1γ(H盆γa・
511i eια1.,1973a, b; oka a i↓1.,1973), BTieHy,
t11e hal'vested ce11S wa'e lva5hed by cenn'i・

{1唱arion l、,ith 150 mM saline and suspended
in sterilized lo mM Tris・Hcl bU仟er,1)H 7.2
Containing lo mM NlgCに,60 mM KCI(1NIK

Spernlidine and 2μg mlb11f王el'), 11n入1

DNase (li、10TthiDgton Biodlemicnl) befω'e
the malerial was incubared for 20 mi11in an

ice・1Vater bath. Then, t11e ceH S11Spension
Was freezed ovemig11t 誠 80c and then
thをHved at 30 c in a lvater bath in order to

disinte8rate t11e ce11S.1he ceH homogenate
、、'as cenn'H11ged at 12,oooxg for 20 min and
the ceⅡ deb丘S was removed. Brii58 Was
addcd to t11e supernHtanr to dissolve re・
nlainin宮 lnembr11ne sn'uctures (6nal concen・
n'ation=0,5%). A丘a' centrifugin8 at 45,000
X菖 for 45 min, t11e sul)ernamnt 1νas c011ected
Cιtl"ef1111γ and cenn'ifltged at 144,00OX宮 for
2.511r to obtain libosoma1 1)e11et,

IJI'ohπoaπιι11holn0宮eπaιι:エへlashed l.
Ifk"1ι$ ceⅡS lvel'e suspended in TNIK buHer
;tt a concenn'ation of 4.O× 108/ml and h'eeze・
dlnl、,ed. Less d轍n o.25% of tl)e disinte・

3朕lted oT3anisn〕s by this proced11re lva'e

1〕10[ile, howevel, such moving ce11S (1id not
Sholv m111til)1ication.

Hyl)ι1'ιh?'0"1iciι)1 0jl'ibo'ouleぶ: Themlal
denar1Ⅱ'ation of the ribosomal prel)aration
エ、'as measul'ed by hyperchl'omicity in T入IK
bU丘el' n1 260nm in a HitaC11i・124 Photo・
SI)ecu'onlctel' e〔1Uippcd with a 111el'mo・
Con11'oling al〕1)1Ⅱ'alus (KomatS11 Elecn'onic
11K.).1、1祀 teml)er11t1Ⅱ'e in saml〕1e cu、でttes
1、,11S inQでased by o.5 C pa' 1nin h'on1 15 UP
t055 C. Denatul'a[ion of liboson)es in heat・

n'eatcd antigens lvas estilnatcd h'om tinle
Chan8es of the 01〕tical density of fibosomes
incubιlted ιⅡ di11aでnt teml〕a'a[1U'es h'oln 20
10 55 C.

力mbiliり, oiεgcd o/ 1e"1Pel'"hι1で 0π

1"0/ozoa: Eaects of teml〕elatlu'cs on the
、,iabilit}, of l〕r010Z0ι1 Ivere eX三lmined by
meaS1Ⅱ、ing dle rate of proHfel'11don and t1祀
f11te of 01'ganislns a5 f0110WS. culttnで tubes
駕'el'e incub11ted i11 ;1 Water bat11 11t 25,30,35,

3り,'10,ιlnd 45 C (土0.2 C) and 11)e pln"asites
We首e counred wit11ιl hemocytomeler at a
Cefulin inteTvnl.1he l)1'oli{m'ιltion of t11e

incubn[ed l〕arasites lvRs calC111a[ed from dle
n11nlbel' ol ceⅡ divisions per lo0111' at t1祀
exl)onentiι11 客1'owth stage and dle fιlte of
Incubnted parasites was exanlined undcr
t11e li菖11t mia'OSC01)C.

1"11π1ιηiZαιi0πSaπdι1ιaιleπgι工: Alterin・
Cubatin甘 at various teml)eratln'es (0~10O C)
i11 ι1 1Vater badl for 30 min, r.10ιι1ι$ιlnti・

ge11S,1'ibosomes, ce11110m08enates and 訊'hole
Ce11S I、'ere di111ted proper1γ and 乱'ere eΠ1111Si・
負ed 剖ith an equal volume of con11)1ete
(CFA) or incomplete Fleund'5 adjTlvant
(1FA). 111 immunizations wit11 adjl",ant,
nlice 1νere inoa11ated intral)eritonea11y with
02 ml of dle antigen・CFA or ・1FA elnulsion
、Yhile in t11e absence of adj1Π,ant, t11e ani・
m111S lvere given o.51nl of dle antigen sus,
1)ension 1110ne intral)eritonea11γ.丁he mice
Were ch荏11enged inu'aperitonea11y l、,ith 4.OX
10T li、'ing l'.10ιι1ιS ce11S 3 1、'eeks after im・
muni2ations with cFA・ or lFA・incolp0ねted
antigens.1n 容τOups immunized 弘,ith anti・
gen nlone, mice lvere dla11enged inわ'a・



PCI'itonC1111γ With 3.5×】07 1iⅥ"8 1)arasites.
Resiゞancc l)10duced by ilnmunization l、,as

es【inlated by bot11 Survi、,ι1にltcs on daγ 30
afteT dla11enge and by t11e mean SⅡrYiYal
dn}'s ol t11C dead micc l、'idlin 30 (1avs aflel・'

Ihe dln11enge.

S1α11」'11rnla11α1),les: An111yses of the S111、
YiV111 1"alcs and t11e 111e11n S11r、,i、,al days l、,ere
1〕CI'fo"ned by dli S41Uare lest and stu(1ent'S
[ 1Cst, 1'cspecliYely,

ResU11S

H),1)e1τhl'0"1iciり1 0j T. j0ど111工 1'ib0占0"1es:
An abs01"bance・[cml)a'at1Ⅱ'e plonle of T.
/rル'11ι」' 1'ibosonles is i11Usn'11ted i11 Fig.1.1he
Tnl value calCⅡ1ιlted n'oln this prolile lvas
abour 51.2 C.丁hne c0ιn"se of denann'ation

Ol heat・tl'eltted ribosomeS 11Sed for ilnlnuni、

Zauon l、':1S evahulted by optiα11 density ar
260 nm (Fig.2). At 35 C and bclow,01)tical
absotb:1nce 01 1ibosolnes (1id not ina'ease

b1Ⅱ a1 40 c and m01'e, n SⅡdden chan8e i11
the sn'uct111モ 0f l'ibosolnes l、,as presulned.
Te1Π1)el'at(n'CS 111'011nd '12,5 C 工νιIS I)1'eSⅡmed
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[o be the c】'itica1 1〕oint l、,hich CιIuse stl・110
tⅡ1'al ch:1ngc of T. joe111I ribosomes.

五がea o/ 1el"pel'α1111'e o" Tliahilil)1 0l r.
joe111$α'113': Effect of telnl〕eratul'e on pro.
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Tablc l Enect of hcat n'catment on protcc[ive

TI'icholn0πns j0ιtu'丈ibosomes 、vith complete

Numbe虻 of mice111Cubation
NumbC虻 of

tempcraturc exami11ation5
Inoculated(C)

22*(4)ω390

6*1030

10*(2) 0)1035

19*(りω3040

14*(2) 0)2243

17*(2)ω3060

14*{の0}3080

20 10*(1)ω100

46CFA-TMK bUⅡCt

44NO"n'eat訂Icnt

五がιCt of heat h'ιαι1ηιπt 0η PT0ιeCιiue
απtigιπicit)1 0f r. f0ιtus "bos0η1εぶ: Anti・
genic activity 0ι ribosomes heated at varyin晉
祀mperat{n'es from o t0 10o c is shown in
Table l. ThtoU音hout four consecutive ex・
Periments, dle S山'vival rate of the te5t mice
Was beれVeen 40~60% in aⅡ of the 目roups

Anti宮Cn dosc:0.63 t0 1.o lng ribosomcs pcr mousc
a): Number of micc manifcsting pctitoneal nuid
*: Pく0.005; S18η所CmH1γ highcr than thc 、,a1ⅡC for mice inoCⅡlated l、'i

CFA-TMK bUⅡer

immun0客enicity of

Frcund's adjuvant

入lean sur、'ival da
Of t11e dcad mιC

(mean 土 SD)

9.5土6.9

6.3士1.0

Survived

Iiferation of t11e protozoa is S110wn i11 Fig.3.
A linea虻 acce1歌"ation of 仕le division late

IYas observed beいVeen 25 and 39 C. on 壮le

Othe丈 hand, almost no division ocC1Ⅱ'red at

40 c but the pm"asites l、,ere a11 alive and at
45 C, no livin8 Ce11S lvere detected under
the n11a'oscope.

Table 2 EHcct of hcat trcatmcnt on protectivc "11・
mun0客Cnicity of TI'idl0批011a$/0ιtus cCⅡ
110moEcnatc in thc ab託ncc of adjuYant

Mean survival daysNumber of miccIncubation
Of 壮le dead micctcmpel'atU冨e

(mean 土 SD)SurvivedInoCⅡlated(C)

フ.4 3,1*4*(2)00

フ.8士3.9*1 (1)ω15

フ.3士4.92 (1)ω30

8,0士5.3*035

8.3土5.6*040

8.3士5.5*1 (1)ω45

8.0士5.3*60

6.7士3.0*380

フ.6士3.6*2 (1)0100

5,2士0.90BUHCT alonc

4.8土0.フ0Nontreatmcnt

Data are calculated ftom two separate experimcnts.
Anti宮en d0託:4,O×107 Ce11 Per mouse
a): NU口lber of lnice lnonifcsting peritonca1 丑Uid
卑: Pく0.05; si宮nincantly hi宮hct t11an the l'aluc for mlce

i110culatal with bⅡacr

フ.1土2.0

フ.0士1.4

8.8土2.0*

8,0士3.3

8.5土3.フ

6.6土2.5

4.1土0.4
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Table 3 Efrect of heat treatment on proleCιiLe immunoge

City of フガChoJπ0如ns ioeιU$ ceⅡ hotnogenate 智ith

incomple[e Freund'5 adjuvant

Incubation

tclnFcrature
(C)

0

30

40

60

80

100

IFA-TMK bUⅡer

Nontreatment

Number of mice

Inoculated

Obse】'ved in tl)e dead mice h'om dle test

groul).1n each experinlental group, some
Of d祀 StⅡ、vived nlice tetained al)predable
11nlount of ascites.

εgιd of 1ιeαι h'ιal"1ιηi 0πつroledi力e iη1・

1井Uπ0'ιπiιil)10f r. foeι1ιS ιι11 honlogeπaιι:
In 訴Vo consecutive exper11nents ln which
micc lvere jnlnlunized with ceⅡ holnogenate

e(1Ⅱivnlent t0 4,O× 107 Parasites per moU託,

Antigen d05e:4. O×107 Ce11S per mouse
a): NumbeT of mice 1Ⅱanifestin客 PeTitoneal nuid
*: Pく0.005, t : Pく0,05; sign面CaⅢ1γ higher dlnn dle 、,alk

for n11Ce looC111ated with lFA-TN1κ bU11er

Sur、 i、'ed

10*(1)の
10*

81(2)ω

8t(1)0〕

7f(1)0)

10*(2) 0)

入lean S11r、,i、'al da
Of the dcad nlic

(mca"土 SD)

TablC 4 E仟ect of 11eat treatment on plotecti、'e im1ⅡUn0号C11i・
City of Tガιhom0詫αS jochιS ceⅡ homogenate lvith

Complcte Freund's adjuvant

InCⅡb自tion

telnperatⅡrc
(C)

0

15

30

35

40

45

60

80

100

CFA-T入fK bⅡⅡer

Nontreat1ηCnt

9.0土2.0

5.5土0.5

11.0土4,3

8.9士4.6

5.1士0.3

Numbcr of 1口icc

Inoct11ated

10

10

10

10

10

10

10

Ⅱ

10

10

10

ilnn111nizcd with heat、treated ribosomes.

111ese Y111Ucs were not dif[a"ent hom those

Of mice ilnnluDizcd い'it11 native (incubnted

1札 OC) 1ibosomeS 寵nd were signi丘Candy
11igheT 111an dねt of conn'011nice 号iven with
CFA、1入IK bulfer. Although signi6Cant dif・
fel'cnce benveen tcsT nlice and con110l mice

い'as no[ιOund iΠ 111e sta【istlcs, slna11 Pro・
10nging of t11e mean survival days was

Sutvi、'ed

9*

10*

8*

8*(2)0)

10*(2)の

9*(1) 0)

10*(3)0)

8*(3)0)

10*(のの

Antigen dose:4, O× 107 CC11S pcr m011Se
a): NumbeT of micc manifcstin宮 Pcritoneal auid

卑: Pく0.005; signilicantly hi宮her dlan ι11e π'alue
inoculated 乱,ith cFA-1入IK bU症er

入lean surV武'al daγ5
Of the dead mice

(1ncaⅡ士 SD)

6.0

フ.5^

6.0土

4.0

10,3士

5.9土

5,2土

2
2

1
0

Ⅲ
W
川
W
玲
W
W
川



5 Elrect of heat treatment on protective immunogcni・Table

Clty of T丁icho"10πα$ j0ιιU$ ce11 andgcn in the
ab5ence of 丑djuvant

Number of tniceIncubation

temperature
(C)

0

37

40

45

60

80

100

Boui110n

Nontreatme1北

InoC111atcd Survived

A"ti名Cn dose:5. O× 10. CCⅡS per m011Se
且): NⅡt口bcr of mice manifcsting peritonel nuid
*: Pく0.005, t : Pく0.05 ; 6iEni6Ca11t1γ 11igha' t11a11 dlc 、'nluc

for mice hloculated with boui110n

4t (2) 0)

8*(5)の

フ*(5)の

3 (3)0)

0

0

0

0

Nlean survival days
Of ι11e dead micc

(1neat1 土 SD)

12.8士6.4f

12.5土6.4

8.7士3.1

5.1土1.1↑
4.8土0.フ*

4.2土0.4t
5.2士1.1*

3.9土0.3

3.9土0.3

Table 6 Protcc【ions ploduced in micc immuniιed by hcatcd
1'1'ich0川olta$ j0ιι山 Ce11 anti言en (5.O×106 Ce11S per moU5e)

given wiⅡI colnplete FreU11d's adjⅡ、,ant

入Ican survi、'al (1a了SNumbcr of micc

Of t11C dcad mice

(meat1 士 SD)Inocubted

Incubation

temperatute

(C)

0

40

45

60

80

100

CFA-boui110n

Nontreat1Ⅱent

14.0土2.8

フ.5士0.フ

10,0士6.4

13'4土4.01

14.0土4.0*

8.0士3.2

4.5士0.フ

a): Numbcr of mice manifestlng peritoneal "uid

*: Pく0.005,1: Pく0.05; signi6Candy hig11eτιha11 the va】ue
for mice inoculatecl with cFA-boui110n

Shows t11e speci6C protecdon in mlce ln・
jeCιed wit11 heat・n'eated 5.O× 10o parasites in
the absence of adjuvant. H電'h sulvivah'ates
Wa'e obulined in mice injected with t11e
1)a111SiteS 11fter bein言 incubated for 30min
at low leml)erann'es (0一】'10 C), even t110ugh
t11e PιⅡ・asiles were not ki11ed by incubation

Nlean survival days of the dead3).(Fig.
the test group were S1喰hdy pro・InInlce

10n宮ed、
AS Table 6 indicates, high resistances 、vere

indⅡCed in mice immunized with the heat・

Ob託Wed (T.ble 2).Protecuon 工νasno

1】1en, t11e ilnln11nogenic ac{ivi〔ies of r.
10elNs ceⅡ 110nlogenate in dle ln'esence 01
IFA and cFA I¥ere examined. The survival

rates of the groups immunized with heat・
n'eated ce11 homogenate were hi8her than
70%(TablcS 3,4). The resulted rate was
Si宮ni6Candy hi琴11 as compared wlth 血Ose
(10 ond 20%) of the sham,immunized (1FA・
0I CFA・T八IK buffer) controls.

三がιd of heaιι丁ιαt,πCπι 0π ProteCιitle
hnln1ιπogenicit丁 0I T. foeluS ιιUS: Table 5

Survived

8*(3)の

8*(3)の
8*(2)の

6*(1)0)

2
1
0
0

川
W
W
玲
Ⅲ
玲
W
川
W

8
0
0
0
0
0
0
3



Table 7 Protcctions produced ln mice lmmunized by heated
Tガdlo"10πas loetul ce11 anti容en (4.O×107 Ce11S per mouse)

gil'en 別ith complete Freund's abjuvant

N山ηber of mice 入lean survival days
Of the dcad micc

Inoculatcd (mca"土 SD)

Incubation

tempeTature
(C)

0

30

40

45

60

80

100

CFA-bounlon

Nontreatment

S11r、、il,ed

2 (1)0)

5*(3)0)

フ*(3) 0)

41(1)の

8.0土 1.4

5.1土0.3

a): Numbcr of micc lnanHestin客 Peritonea1 丑Ⅱid
*.

Pく0.005,↑: Pく0.05; 51g11i6Cant1γ 11i8her t11an th0 工,alue
for micc inoculated lviιh cfA-bouinon

Surν武でd

3*

3*

け

10*

10*(1)0)

10*(1) 0)
10*

the value for mice

入lean surV武'al days
Of the dcad mice

(me丑n 士 SD)

17.8士5.51

19.8土4.0*

21,3土8.1

18.0士4,4*

6.6士1.3

5.5士0,0

11,A・1MK b"圧a' emulsion (T.ble 8). But,
1)er ce11t survivalin dlose mice lvas sli号hdy
10IYct 111an thatin nlice immunized togedler
Wilh cFA (TnbleS 7,8), Mice immuni2ed
別it11 4.O×106 heat、tleated (o and 45C)
1)a111Sites together with lFA also showed
Sli目h11y lolver survival rares (33 and 50%,
respectively) 1han those immunized together
Wi小 CFA (丁ob1儒 6,8).

1)iscuS邑ion

Sublet11alinfection with living r. foeιU$
hld11Ced pl'otection in mice, and similar
immunity could be acquited in mice by the

TablC 8 Protcctions produccd in mice immunizcd bγ 11eatcd
?'richom0ηa' foeιU$ ceⅡ antigen gi、,en with incomplcte

Freund's adjuva11t

Numbcr of mice111CⅡbation

tetnperatuTe
(C)

0

45

60

100

IFA-boui110n

Nontreotlnent

AΠⅡgeⅡ
d05e

n'C:Hed l)arnsitcs logedler with cFA. sut.
ViYal fale lvaS 60~100% 1Vhen ole para5ites
W仇'e heltιCd a[ 0~60 C.エ'vhile 20 and lo%
Oi' 111ice gi、,en l、'ilh l)ιU、asites heated at 80
and loo c l、'ith cFA survived,1especrively.
In 111e subsequent experiments in the

1"'esence of cFA, mice l、'ere ilnlnunized with

'1.O× 10T heat・treaιed parasites (Table 7) and
the Stron8CSι Protecn011 1Vas induced in

dlese groups.ハ'1ice ilnmunized with 4.OX
10T 11eat・1reated (60~10OC) patasites to.
8ether with lFA sh01、,ed high 宮rades of
1〕rotcclion (70 nnd 40%, respectively) 1n
Colnl)arison with conⅡ'ols inoculated with

(CC11S)

4. O× 100

4. O× 106

4. O× 10T

4.O× 10T

a): Number of mke manifesting peritonca1 11Uid
*: Pく0.005, t : Pく0.05; 51容ni6Candy highcr than

1"OCU】ated lFA-boui110n

Inoculatcd

6

10

10

10

10

5

三
二
0
-7

川
N
Ⅱ
m
W
即

3
 
3
 
1

1
0

0
0
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Usc of isolated ribosomes as lmlnunlzln音

antigen (oka ιιαι.,1975a). But,in immuni・
捻lions with heat.ki11ed palasites in mice,
antibody l)roduclion was lat11er l)rominent
t11an immune l)rotection (oka ιt al.,1963,

IYork was carried out1976b).1he l〕resent
in order to study if dle stimulus by 11eat'

abledenat1Ⅱ'cd subce11111ar colnponent l、'as

to induce pro[ective immunity in mice.
fit5t, the heat resistance of ribosomes {vas

exalnined by lherlnal hyperch王omicity test.
The Tm va111e for T. foenι5 ribosomes ob'
Iained ftom dleΠ11al denaturadon C11rve was

C (fig.". The Tm value was markedly51.2

in conn・ast to dlat of other bacterial10工ν

ribosomes (Altenb11r宮 and saunders,1971;
Friedman,1971; pace and campben,1967).
Pnce and campbe11(1967) reporred thatt1祀
Tnl value was about 70 c in ceNain micro'

m曹anisms ofwhich maximalgrowth temper、
atln、e was similar to t11at 0ξ T. foeιUS (39 C)

(F培.3) and re言ardless of low maximal
客rowth ten11)erature the Tm value of pibrio
Ina丁iπ1ιS ribosomes waS 69C. Besides, it

appeared t11at irreversible denaturation of
T. fochιS tibosomes occurred at about 42
to '13C (Fig.2) and this value was lo、ver
dlan the temperature causin宮註reversible
denaturation of 五Scherichia coli tibosomes

(Bodley,1969).
E任ects of heat treaunent on anti客enicity

Of T. foehιS libosomes were examined,
Minor dif[erencewasfound in the l〕roduced
immunity in mice immunized with heated
蛭bosomesre今al"dless ofthe de曹ree of eHected
temperatⅢモ(Table l). T11is indicated that
t11e antigenic determinants of tibosomes
IYhich lvere essential for the induction of

1〕rotective immunity in lnice were stable
t0 11eat n'eatment in contrast to exn'eme

t11elmal unstability of the ribosomal struc,
ture. on the odler hand, an6菖enic activity
Of ribosomes was heat・stable.1"hus, anti・

3enic detenninants ate likely to be localized
Nldler in "bosomal RNA t11an ln ribosomal

1)roteins. B11t in our l)relimlnal"y experi・
nlents, it 醜,ns found that n'ypsin 廿eatment

RNA. John・
1978) reported

Cnused a greater loss of ribosomal antl'
genicity t11an RNase n'eatment. Youmans
and Youmans (1969,1971) 1el〕orted the

りΥ)/↓i"UO・iU井l and HaelnophiltιS iπ/1NeπZae・
funhe[ C1ιn・i丑C11tion of both types of ribo、
Somι11 ιlntigens l、'i11 be lequired in the
1)1"ese11t sludy.

The reason why heat・kilkd r. foeι1ι$ ce11S
C0111d not induce any protectlon ln mlce

in spite of hi冨11 heat.stability of t11e anti'
genicity of t11eit ribosomes l、'as examined・
11nmⅡnizations with whole ce11S incubated
11t lolv teml)ern1山'es (0-'1,OC) and living
CeⅡ ilnnlunⅡations could induce resislance

i11 Ⅱ〕ice (Table 5) but the vaccination e狂ect
乱・as fe(1Uced by disintegration of the ce11
SⅡ・ucture by ιreeze・tha1νing instead of by
healing (1able 2). These reSτ11ts sug今est
t11at one of conditions requited for induo
tion of l)rotective immunity in mice was t11e
Subsistence of t1祀 Ce11. But, dlis ind11Cing
SⅡmulus was replaced not on1γ by cFA
but olso by lFA (TableS 3,4,フ,8). protec'
tiYe immunity in mice inlmun稔ed with
ribosomes was contrari1γ elicited by the ad'
dition of cFA but not lfA (oka et α1.,
1975a, b,1976a). Tha'efore, d11'ee dif子a'ent
S[imuli wa、e considered to be essendal to

111e 111duction of l)rotectil'e immune Te'
51〕onses in mice: The 丘rst is a physical
factor(S) that iS 号iven by infection Pιず Sι
エ、,ith living organisms or by the injection of
IFA. secondm'i1γ, the manifestation of pro、
tcctive immunogenicity of libosomes seem'
ingly ルquired a certain chemical stimulus
SUC11 as ki11ed BCG contained in cFA. The

feaⅡⅡ・e of tl〕e C11emical adjuvant was seem'

ing1γ associated with ce11Ular coml〕onents
Of T. foehl.9 0dlel than 主ibosomes Rnd t11e
activity was considenbly heat・stable (Tables
3,8).1n addition to the two stimuli dis・
Cussed nbove, tl)e antigenicity attributable
10 ribosomes was equaⅡy essentinl.
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Sevcral investigators rel)olted respective
rcsU11S concernin8 Wi[11 111e libosomal vac-
Cil〕e (、10hnson,1973; 1、1isfeldt and Johnson,
1"76; SWC11dsen and lohnson,1976; 1ewari
ι,1 al.,197フ; vcnncnlan and Ben'y,1971).1n
Oln・ 1"、evious s[udy on im111Uni2ations with
ki11Cd PιU'asiιes and a combination 01
,、ib那omes m,d lFA (ok..'1 al.,1976り, P,0'
tcclion 、、・as not induced b11t a ca'ιain and・

bod} 1〕1、odⅡCιion lvas stimulatcd.1n the
1)1、CSC1Ⅱ Sι11d},,1'ibosom111 anli宮ens, alone or
hlc01・1〕oratcd wiιh lFA,!aHed to ind口Ce
1)1'oledi、,c iln111Une resl)onscs i11 mice and
t11is fac〔 1n11V S{唱8est di任erenl adjuvantJ

5ti1ΠUli in(1{1Ced ι1 、'111'iCιy of dif[erent iln・
rcsponscs i11 micc. P11>'sical andnlune

C11CnliC111 1吐"opcrtics of lhe used adjuvant
111n}, also hold a iml)orulnt keγ 10 the induc・
ti01〕 of ciιher cC11111ar or h111notal i111munity,

Or citha' 1)1'0ιCCⅡVe of non・1)rotective ce11U・
1:1r i11Ununiミ}'.

Zoan ceⅡ Coml)onents odlcT t11an libosomes.
3) SODle other stimuH provided by living
Ce11 ac[i、,ities, which was also induced by

"1incrι11 0ilin 111e Ffeund's adjuvants. EX・
1〕eri111ent い'ithoUι Use of adjuYant showed
Ihat 11eι{t nで:11111e11t alU5Cd loss of activities

3) in 111C IJrotozoa.

Ackn0明'1edgetnent

1 乱,ish to t11ank profc"or Dr. YOS11ikaZⅡ oka,

DCI)al・1111Cnt of Hcalt11 SciC11CC, Faculty of Edltca'
ιio"' Thc u"i、でrsity of Tokushjma and l'rofcssor
Dr, Humio osaki, a11d Assista11t pTofcS50r Dr. YOS11i.
11h・o lto, Dcpnl'tnlent of l'11Tnsir010g}', scbo01 0f
八Icdicine, T11C uni、、clsiιy of 、rokuS11ima lor Yalu'
able disals$i011S and S11宮gestio"s during 111is 、、'01'k
n"d for cal、cf{11 1、e、,iclving of t11e lnaΠⅡScrip【.1 a】50
thank 入liss C11icko fuji捻 for cxcC11Cnt 誌Sistatlce

π'11C nlcdla11ism o[ 1)rotecuon agalnst
1'丁iC11ι"Ⅱonas /イノC,hι.S,;1n exn'ιIce11Ular para・
SiⅡC I)lotozo011, has been 5t11died i11 mice.
〕'11e l、eSⅡ1ιS i11【1icaled 11〕11t h05t anilnnls had

to be iΠⅡnunixed l、'ilh living l)alasiles or
isolalcd l・ibosonlcs incotporaled wi[11 Conト
1)1Ctc lTrcund's adjuvant (cfA) in order to
inducc C11CC1八,C I'csiS111ncc to dle protozoan
i11fccli0Π. Ki11ed cC11S, ribosomes alone,

CCUⅡ111T con11)onents cxC111〔11ng lib050lnes,
and cFA alone wm'e noL e任eCⅡYe as antl・

8Cns. 111d11CⅡon of resislance l、'as studied
in n11Cc i111n11Ulized with lvhole ce11S, ce11

110nlogcnをlte,11nd l)UI'i6ed ribosolnes of T.
IrNリ"S 工νhich l、'ere s{1bjeCιed t0 11eat・treat・
ΠIcnt 11ι YaTious telnpcf11tln'es. The coln'
1)1elC ιlnd inc0Π11〕1ete Freund's adjuvants
WCI・e 11ddcd t0 111e l)rel)1n"ed antigens. Re・
SU1ιS 01〕ulined sU38eSιed dlat t11e f0110lving
ι1Ⅱ,ce stinlula{ions l、'ere fcq11h'ed ιOT t11e in,
d(1Ction of l"'oleclion in Ⅱ)ice.1) Ant1菖enic
Slinlulus cxertcd bv ribosomes.2) A certain

adj1ハ,ant slimulus originatin今{rom ploto

Sumnlary
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細胞外寄生性原虫 T九'dl0川0村4,/ωt脚の一定量以上

の腹腔内接所は,マウスに致死的である.このような致

死感染に対する免疫抵抗性をマウスに誘導する条件の分

析を試みた.その結果,特異抵抗性獲得の条件は,生虫

で,あるいは Freund の Complete adjuvant と,七1こ T

メ0eh6 ライポソ【厶で免疫することであ0た.死虫,ラ

イポソーム単独あるいはライ米ソーム以外の細胞成分は

"防御抗原"としての能力に欠けた,そこで,生虫,細

胞ホモジネート及びライポソームを種々の温産で処理

し, complete 又は iacomplete adjuvant と共に免疫す

rrichomonα8 f0ει鹿8 感染に対するマウスの抵抗性の誘導

特に,抗原の熱処理が免疫原性に及ぼす影響

ることにより,防御免疫誘遜に必要な抗原側の具備条件

を求めた.その結果,1)フ./oeh心ライポソームに局

在する抗原物質,2)ライボソーム以外で BCG と類似

のアジュパント括性を示す物質,及び 3)生虫感染での

み得られた物理的刺激,の3条件が必要であることが示

唆された.なお,柴3の物理的活性は FTeund の ad・

jU松nt 中のミネラル油で代用が可能であ0た.今回の

研究では,原虫免疫の際,加熱にようて失われる刺激

は,生原虫のみが与え得た上述の第3の刺激条件である

ことが分かウた.




