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RSB [ & OF RIS L ALENEN R, 2h
LR VA BRFRTMESEL T 2 0% PlICRE
AN T&E7. Z DT microsome X O ribosome
(polyricosome %% f¢) 1% polypeptide DFANLTIHT
HBZENTTRALMCEN., L2 LBBENEST
YR O GIEEAHREIC B T 5 FERIIBR TD T 1ICIR K
hTws, bhbhil “PilifeE” sroes e LT
<Y RAERNY 2TFRE (Y TR TE) 2B TEE
ORFIERTHBEREDORREL Ko7 DIX, 1) Tri-
chomonas foetus (1 ~ 2) X107 AE#ifa D (i.p.) B
WM TH B2, 2) (1~5) X105 DREGxEEL
Te B DHI80% 1k B F YL AR L, 3) JEhA
XY Pz EERIRIUAD ER % A THLBIERED S
oz ERTHD (- IR, 1963).

LR OEREEERD &= v T 2 F R85
Bic X > T AFD B — b
—LHtE L. 22T T. foetus FIRD Tl A “Bh
HHE” ThB0ERD Db mEOSEPICO EEHE
M 7-fESL, microsome H4FICIEMED REL TV 5
EVRCTOORED LR TE 2 (M - B, 1963 ;
[l &, 1967a, 1967b).

Z IR BNENL, T. foetus-microsome % 5y
L, 1) BB siEOmREHonricToz L L,
2) WEEERD T oo I NEL /A kDB Z
EIEFEER .

H12H % #)

EBRMH EEREE

HEEREK : 10%4- i F-bouillon 36WEfERE#ED 7.
Soetus FilfE mWOERL, MESHEFEMERY v 2
B (IERESHIEDTD) HE LTHER L.

KERE - ERRE TRAEEE, BRYEML CF#
1~ U2 DEE20g FifEx B, XEBRP OIYR % BT
Sl ER R L.

SHENCER L 72 it e 3RIK : 0.001p7 Mg*-0.250
sucrose (0.25)7 sucrose D 75752120.001a7 #EE I MgCle
wa&ite) X, T. foetus XV cell-homogenate DFHHY
Iz, 0.001a7 Mg*-PBS pH 7.2 (0.006 N phosphate
buffer pH 7.2 D 72%:120.001 0 #EEIC MgCle 2&10)
¥ microsome, ribosome M OVEALEIC BV 74y T
JROREMEL LT L7z, 0.001a Ng*-tris buffer pH

7.7 (0.001p7 J4EEIZ MgCle #&te tris buffer pH
7.7) X5 % Na-deoxycholate (DOC) THLEE$ %[
DL LTH 2. Z DFREED Mg* 811X DOC AL
U 8y MIF & 72 > 7z, RNase X Sigma # D
pancreatic RNase %, DOC % Difco # @ 85 % H
v, [ D 1mg/ml T, XHEIX0.8%IWE TIEH S
7c.

Sy 3 TITHR A DMLEE Z Nk L 7m0 5y 8 & i A
fend, —EEWC 2FELL LW EE, BE LICHEICES
LI T H o7 (- RIF, 1966 ; A D, 1969).
DIz T iR & L7z membrane structure & ri-
bosomal protein % BRI INES 5 = & & EREL

- B
-

-
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20% cell-homogenate (0. 001M MgtO. 25M sucrose)

900xG 10min then 12, 000xG 20min

T
sed

sup

47, 000xG 40min

microsome

+ +#
0.000M Mg"-PBS pH 7.2

—;

sup

I 144, 000xG 120min

T 1
sup(F,)

add RNase to give a crude ribosome
concentration of 1mg +
per 1Iml of suspension 0. 001M Mg%*PBS pH7.2
37°C 90min add RNase to give a con-
; i 1ml
144, 000xG 120min  sup(F,) centration .Of Img per Im
of suspension
I L
sed(F) sup(F) 37°C 90min
144, 000xG 120min
I 1
sed sup(F.)
+

0.00:M Mg"-tris buffer pH 7.7

add 8% -DOC to give a final
concentration of 0. 8%

room temperature 60min

144, 000xG 120min

sed(Fs)

sup(Fe)

Fig. 1 Fractionation procedure of cell homogenate,

Fig. 1 DE&eBER L.

EEE14g X v R L 7220% homogenate L b
microsome & crude ribosome % differential centri-
fugation #IZX Y 47 L7z, microsome % RNase 4L
iR Fi (R & Fo (i) KXBIL, fit} crude
ribosome & RNase k\> T DOC I X v Fs (7t
#) & Fo (LK) IS Lz, BN Z Bat L7
DL Fe & Fs O2HBDOHZTH S, KIS 5yHk DM
T ERBAEDOH TS,

RNA Ol : 0.001a Mg*-PBS pH 7.21 RNA
(Warthington ##) # 5, 10%UN15pg/ml IZVEMEL,
ZDEDBDIZOVT210~300my 1272 D EHETR I gl
BMEFERL, ZhEZESORIGE RS2 &
5 RNA iz JlE L7,

REROHEEE : F: 2 2%45L, —HREEMELT
HAvrgEadkiEle 4720 1 ml ©EIZ0.001 Mg*-
PBS pH 7.2&nx39—7a @il & L, fihid sk 1
g %72 90.5ml $500.0013 Mg*-PBS pH 7.2 co-
mplete adjuvant Z#HMM L emulusion & L7z, Fs &5

WTh Fo & RI—OMWfEIC LY 2 MOGURIR & FHRL
L7z, T 500.5ml &~y =i ip.—HML, 3EH
D% T. foetus 107 % 1.p.—UE L THEZR T2
7.

X R Ak #&

1 #M@isye RNA ORfR

Vb % postmitochondrial fraction IZ 3%Y+ 2
%, Fig. 1DZL <47,000XG 405 ELTHZ Lick
Y microsome ¥z, Zhd b ribosome FERL 2o
37°C 904y RNase TALEEL, #&\V>T144,000xXG 12043
DFELT F1 & Fe 21572 SRR 55720
2 Fr %1 :250, Fo i3 1 : 100X L7z, Fr ORI
HEAR 13258mye (BRIGIE =0.810), WRIAEME238my (B
JBE 170.560), WEREEH. (258/238my) (31.44TH D7z
(Fig. 2). WiZE#edh# & Oxtte2 & Fu 135.892mg/
ml ® RNA #FteZ LAlbhorz,

Fo Tix RNA FF ORINHHRIZ &< Rohierorz
(Fig. 2). Zz®™Z &5 5 RNase {LFEIZ X Y microsome
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Fig. 2 Absorption courve of fractions.

BISYIZAFAE L 7e RNA OF =T it Al (F) (08
L, F: OEERIL lipoprotein THERE 7= membrane
structure Th D Z & 2B 50T o7~

Microsome # [\ 7= i % 144,000 X G 12043 fLER T
& Y crude ribosome & Fs (kW) % 487, Crude
ribosome % RNase 37°C 9043 ALERf%, 144,000XG 120
SyOELNTE Y Fy (1) & crude ribosomal protein
157, %A DE S PICIZ7s BH R A & L CTHEE D
REVTREIIZOT, ZhzBR< BW»HEE (15~
17°C) T2®§f] DOC W% ML, %KV>T144,000XG
1205330 % 1772\ Fs (i) & Fe (%) % 2L
7z (BAE Fig. 1), SMFIGHIE D72 Fu, Fy, Fs
KO Fe ig#xhFhl 150, 1 1750, 1 :50K% 081 :
401 L 7=,

Fs O WRULHEAIZ260my: (WREE 70.575), DRkl
(3242mp (WHEEEO.460), WEHEEHIF1.25TH Y, Fy
DRMIRER 13258mye (BIEEE 170.660), WA/ 1E 233
my: (WEE 70.380), WRIEEEEIE1.73Cho7-. X Fs
EU Fs ®» RNA mg/ml i ENZEh2.35K113.672T
dbo7z. T crude ribosome 4D RNase JLER
12 Y ribosomal RNA 312 & A ¥ 5241C Fy ICB4T
L7cZ L 2R L. ZOBOEME Fig. 1ok
DOC T+ 2 L, HLNATIEA VD Fe 2z vy
DEENT B AR R IR L 72 DRI i 0S8 B 7,
T NDZ LiF crude ribosome HEAFIZME TiEdh B8 li-
poprotein AETEL/Z L &FMBL T3 LA,

Fe RO Fs OEEMEH BHRAICIE Z 230 TH Y
BB, T ORRBIHR 2 RS oten Lik, T
HEDOREBTRIE L7z z LickS<.

2. Fo RO Fs ORhfHEM_:

MRBAEL L k] OEE T8 ¢ Fo KO Fs
BiZ3id, Z ORI T Rk L SR
0.001p Mg*-PBS pH 7.2023 L7z b o, 358k ik
L EARITE Y 72$0.0017 Mg*-PBS pH 7.2 & com-
plete adjuvant % Z&IZiKMN L emulsion bl BY s MY}
WEEZHURL LTH 2, S 2 2 h0.5ml &
Lp. 1L L7, %EE* &0 £EREIII6IE) S i
Y, S8 3BMEITI07 T, foetus DU (i.p.) #3213
7z.

B 6 H & TS BBHTISHIBET (BET-%94%) L,
BEARRIC SO 72 LB OIE BB R 2 5E0] L 7=, 30A
AR 2 72 16172313, 2 ORe A TR EE ©
o7z (Fig. 3). 0.001pr Mg*-PBS pH 7.2z}
LT Fo PURHAMRE I3, JO84% 2 R £ <ic 1360
R (81.2%) L, F_TOMAPICIESH 2 L3R
Ol AFELI3HIORD 2 TBMEREZ 2L, &4
DIEBEITETY L 7o PS4 Bk % 2800 72 2%, fhod 1 45
B RBICHETH ), SRR bR o7

Fatadjuvant BEHERED BT 241 (12.5%) 1o+ &
T ENG B 2BICH~ToR Y B (12~17H) #
HLl LaL2#lEd BARIC EHERE £HED
o, ZOEBBETHED D 2 L34 L 1450 04
6] HBMEERE R U, B Ui A E s 4
ZABVEEICBEShD L FIC, U< KELx
mast cell D% < AEAHFITELE L7, fth > 8 i35t K
IR EFETHY, 554 BN R oo
7z.

Fs 00.001a Mg*-PBS pH 7.23%55 % St L
TR DRGSR, F—4E D Fo Goyipe L 9
BRI L7, $2abb1af] (#983%) 12190 & TIom
BFEERIL, BBENICESEOEBFR 2R, L
LINBIREHFNTI TS 2ERILL EAEF L= 3 ~ 4 4]
TRIEREOWD & L HIT, B LI Birs < 4o
NEMHFMD Do7e. NAERK L 2 IS L < AT
Lo BKTIEM LT 3128 2020 & FFUh T T 40
AL, BB LEECTHo -, X FEE#E L 72 mast cell
DEL iD=,

R1%IC complete adjuvant % fhL7= Fs THEL
e U ABOBHHRICOCTHERS. = hov3

(70)



nontreated group

F. only

185

F,+adjuvant

_

—]
T 1
3

0

—
w

—> number of mice

10

o

0 10 20 30

30

—> days after infection

immunization term : three weeks. challenge dose :

15 .
10
5 ﬂ‘
10 20 10 20 3
! F; only Fs+adjuvant
ZZ 7|
f f —T— —
10 20 10 20 3

0

1X 107 parasites

Bl : dead mice 777] survived mice : the parasites recovered from peritoneal
fluid | survived mice : the parasites were not recovered from peritoneal

fluid

Fig. 3 Protective antigenicity of F2: and Fs fractions.

NOEBRELLLERFRIC U, RFZKITHT 14
BT LR E DL, 1561 (994%) 124F A IR
PRETHTE L2, b AAMKPIAEREERERT S
Lk AT

BEBIUVEEX

CHIBE SR OFTE T L LT i H 70 IH
ERD 2 >OFENEIN T2

1) 4aj% —macrophage, —lymphoid cell 7> 545HEL
7= RNA » % i3 RNA #/8 I X > TR RIEHE
IPEETETHDZ . ZOHAIC Fong et al. (1962,
1963a, 1963b) (AL MLTE (RIS L 7o Pl Td 2 2
3 OBV ETHEZLEHH LTS, =
B (1966) Xz haEEL, FITRL (1967) (XML %
WeEELZY, 4H¥i% & %74\ macrophage O IR
EEANEHERTD 2L ARLTVS. 2) “Hlatts
T EEOFRELE L TEDL S kRS FIAEET S
HIZ o Tix Murakami e al. (1959a, 1959b) 254
O Sulmonella typhi \IZ-5v~T, Kanai & Youmans
(1960), Youmans & Youmans (1964a, 1964b) 7 k%
B 0FEBRD SFEFMRAOBMER 2 AR L, T DK,
[ & (1967) 1 T. foetus @ EFRAH> S microsome, ri-
bosome (ZFAHIfEMENRRET S L &Lz, Kl
Youmans & Youmans (1965) % FfEtZE2 & DBEL-

ribosome IZBHHIHTEMEZE O TV% 2%, 51 ribo-
some % RNase, DNase & %\ {X trypsin TALHEL 7=
%itr, RNase [CX > TORFFIEHDOWLE Z, “FHH
PR DOAEEND ribosomal RNA TH5HZ & #RIBL
7o, L, b2 {bF0IEOHKED L S IRRETHIR
HERF LB LTy AilbivbividEfz nwre
WTW3b (Youmans & Youmans, 1966).

bbhhh <7 AERTRECT 2 PR & 7.

foetus @ ribosome TP B G, FOFFRIEHEE

(R RAEH) »° ribosomal RNA, ribosomal protein @
WFRICHEET B 23S ICRIT T, X membrane
structure (R TEX R WHFEME RE N, FhiZ
5 LAy ARMLOHES § 72 { BE PFHMISHE X TE /e,
IRHDRITOCTH DREMIOE LI E RS,
Fi %O Fs @ RNA mg/ml X = h £ 15.892K
13.672Th Y, THITT X T ribosome 12 KL TV
5. ThbHOLAEEND free ribosome %, microsome
B & £ 1% ribosome D2 ERE 725, Ll
BIFBIEOFRSE (%, 1968) TiX T. foetus @ mem-
brane-bound ribosome (Z8ZJEBIZ LTI LN DT
FTERVZLEBEX DL, microsome HFD RNA
BRI LALVEHITRER. THiF47,000XG 40
OB X Y A4 D polyribosome 7% microsome
B EB Lc7c» TH D, X Fs @ RNA fii ribo-
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some H3D RNA DF) /10 £ (2.35mg/ml) i2$ &,
ZDFXE7DHEKIE t-RNA TH 5.

F2 | microsome # RNase ¥ L, #RAJIC mem-
brane structure Z[EUX L7 b DT, FpksriE lipopro-
tein TH B2, LD ZT& < FHYED ribosome A3
BePiE CIRAE L7272 % Y8R ribosomal protein A3EA LT
VB ETFHREND, BERICE D Fo OFEHREME D
HEIEHETH Y, BOTLLIGRMOBRICLS. Fe
DH (adjuvant L) 12X BHERED8I%ITFET LTz,
SEHEFBEIIRNIZAETH Y, MEHEDOS HTHoD
IZHLTELLEMTHD. Zhix Fo ITRET D ri-
bosomal protein 23HUFUREME E L T/EH L, mem-
brane structure (lipoprotein) 23z & B L7243, &
MR OHH RV AR DI+ IR E b T B o7
LD LA S, Fetcomplete adjuvant $eyEifid ity
BEL ITMITHIBT Y% A AEFE LTz, 7272 LARRGIORE 50
BHETEXRD LIEFHFEERE2HEA L. 72¥ adjuvant
DEFIND Fo JUR DOZHIE % 1 8 72 H>1%, membrane struc-
ture £ Y % adjuvant D5 A JEIEANIC macrophage %
FTHRNITHED, DED ribosomal protein bHIF L L
TEBECHRAH SN TRAL2TA I I T
DARFRIC 7o L SEA T OB AT D A TR ) DFF1E %
RS B DIITRETh .

Fs 3% v 37 0o % E LT Wisy A5 crude
ribosome % RNase, DOC THHE L T HIHEITH S
A2 6, ribosomal protein TH D Z LIZE VX NAD
5. Fs OLTHIE LT ERIII8T% D LEERETL,
INBORHEFREIIIE Tholk, Zhik Fs OA
X DHEREL BE—H LI RETH 2. L LIEIR
DETRFELLEALESTL S, Thbb Fs 3HUREME
3 (ribosomal protein) [Z+4yTdh 325, T AXFHEIR
JSICHA AT D BREE WiBT 5 WEO RIBLEx I
V. Fs+complete adjuvant #J&#E T i K194% A 45
L, ERED) bREOHERIEEZRL, Zh b4
CITEBMEEZET2 L0 1LFAILED IOk, ZhiX
adjuvant 12X Y FHFE E N7z macrophage IZX v, HE
BRO+oEVHIES N, SRETICRH Iz L
HFE L7

BHESEBRAR IR L HEdmm 7z fEIR & i 7e Z &3,
membrane structure O\ ribosome DHEEHISLE A
LT 2T DIEEFRERET DEKEEDTOZ L
Tdh 5.

#

Trichomonas foetus % Fh & L IELHHEIC X )
microsome, ribosome KU\ supernatant fluid 24y
L, Zhod RNA fEEZJIET % & FIFIC Fe (mem-
brane structure) K& UO' Fs (ribosomal protein) o [ffl
PR & #RE LT

1. T. foetus {BiFHER1g Y72V XY microsome,
ribosome U8 supernatant fluid IZ[Fx & 72 RNA
fliix, ZhF05.892, 13.672K% 1U2.35mg/ml T » -
7=. Hi2%# ® RNA X ribosome IZ, #%#ix t-RNA
ICHRT 5.

2. Fi, Fs KO Fy (surernatant fluid) o WgyEEH:
iZ1.4, 1.26)k0V'1.66% "L, RNA #ES i Fs 2359
[S1AR

3. Fo OZTHEHURMEIZFE S /223, complete
adjuvant 2T 5 L8T% D~y R T EHETES. 7=
12 UG OXPERITBETEY Rb L, BEAKPICAER
mERED.

4. Fs OH T~y 2 BHHETURER B0 2w,
L2>L complete adjuvant % {iEhIT 5 & =7 2 D94%
BAEEL, SARMICERETH Y, AR LEH SR

27z,

S

X B

Fong, J., Chin, D. and Elbers, S. S. (1962) :

Studies of tubercle bacillus-histiocyte relation-

ship. V Passive transfer of cellular resistance.

J. exp. Med., 115, 475-489.

2) Fong, J., Chin, D. and Elbers, S. S. (1963) :
Studies of tubercle bacillus-histiocyte rela-
tionship. VI Induction of cellular resistance
by ribosomes and ribosomal RNA. J. exp.
Med., 118, 371-386.

3) Fong, J., Chin, D. and Vickrey, H. M. (1963) :

Studies of tubercle bacillus-histiocyte relation-

ship. VII Homologous and heterologous tran-

sfer of cellular resistance. J. exp. Med., 118,

727-742.

WARIEN - IR - R SCHE - WEET - [

1577 (1969) = Jit e i o> S50 I A% o SR AT (23),

Trichomonas foetus {Fi/Mifko sy BE. [E%

L A, 78, 201-205.

5) GrEEETE (1968) @ wOoHriEic & B Trichom-
onas foetus HNBHEE © 778 » 1LFEAMER.
FAdEE, 17, 494-507.

6) Kanai, K., and Youmans, G. P.(1960) : Immu-

nogenicity of intracellular particles and cell

1

~

4

=



7)

8)

9)

10)

11)

walls from Mycobacterium tuberculosis. J.
Bacteriol., 80, 607-614.

=5 (1966) @ MfatkfE L o EERT. H
AMEEE, 21, 312-328.

Murakami, S., Oka., Y. Matsuura, Y. and Yo-
shioka, T.(1959a) : Studies on prevention of
infection (1) Antigenic capacity of enzyma-
tically active fractions isolated from tubercle
bacilli against tuberculosis of mouse. Acta
Med. Okayama., 13, 1-14.

Murakami, S., Yoshioka, T. Oka, Y. and Ma-
tsuura, Y. (1959b): Studies on prevention of
infection (2) The enzymologic traits and pro-
tective ability of the fractions obtained from
Sal. typhi by high speed centrifugation. Acta
Med. Okayama., 13, 15-16.

W 4F 77« JRIG SCHE (1963) « B A A o> A: ¥ B
BT s (6) EBRMY aEFREE ABK

OFE s o fR b, BE2E & A, 66, 279-282.

[ 77« MRS SOk (1968) « il o i o> A B 4 e
2B+ % B (7) Trichomonas foetus #ifao
WA E Y O B EPLREE. EX L EWEF, 66,
331-334.

W 4F 77 - ARSI - JR IR STHE (1967a) « J5 k4 A
O & M o #E47 (19) Trichomonas foetus @
KHiF L microsome @ BTN, EFE LA
#, 74, 333-336.

(73)

13)

14)

15)

16)

17)

18)

187

B 4577 - G R 3 1 - 7 B0 - R STt (1967D) -
TR B o S R o f# 4T (20) © Trichomonas
foetus @ microsome #» & Sy L 7o fEiEE L
ribosome O FFEFLEME. EFE L EHE, 75,
17-20.

B 4775 - IR SC i (1966) = Jit oy i o> 4 3% Ji ok
@ #EH7 (17) : Trichomonas foetus @ intracel-
lular momponents o &L HF. B L EPE,
73, 16-19.

Youmans, A. S. and Youmans, G. P. (1964a) :
Nature of the labile immunogenic substance
in the particulate fraction isolated from My-
cobacterium tuberculosis. J. Bacteriol., 88,
1030-1037.

Youmans, A. S. and Youmans, G. P.(1964b) :
Further studies on a labile immunogenic par-
ticulate substance isolated from Mycobacterium
tuberculosis. J. Bacteriol., 87, 278-284.
Youmans, A. S. and Youmans, G. P. (1965) :
Immunogenic activity of a ribosomal fraction
obtained from Mycobacterium tuberculosis. J.
Bacteriol., 89, 1291-1298.

Youmans, A. S. and Youmans, G. P. (1966) :
Effect of trypsin and ribonuclease on the im-
munogenic activity of ribosomes and ribonu-
cleic acid isolatd form Mycobacterium tuber-
culosis. J. Bacteriol., 91, 2139-2145.



188

ANTIGENICITY OF RIBOSOMAL PROTEIN AND MEMBRANE STRUCTURE IN
TRICHOMONAS FOETUS AND ROLE OF COMPLETE ADJUVANT
IN PROMOTION OF THE ACTIVITY

YosHIikAzU OKA
(Training School for Nurse Teachers, Tokushima Univerity, Tokushima)
JiINTATSU SHINZATO AND HuMIO OSAKI
(Department of Parasitology, School of Medicine, Tokushima University, Tokushima)

The cell homogenate of Trichomonas foetus was fractionated into microsomes, ribosomes
and the final supernatant fluid by differential centrifugation. Quantitative analyses of RNA in
the fractions and evaluations of protective antigenicity of the membrane structure and ribosomal
protein were carried out.

1. The recovery of RNA from microsomes, ribosomes and the final supernatant fluid per
1g (wet weight) of T. foetus was 5.892, 13.672 add 2.35 mg/ml, respectively, and the former
two are originated in ribosomes and the latter one believingly in t-RNA.

2. The ultraviolet absorption density of the 144,000 X G supernatant of treated microsom-
es with RNase, the final supernatant fluid and the 144,000 X G supernatant of treated ribosomes
with RNase was 1.4, 1.26 and 1.66, respectively, and RNA was purest in the latter one.

3. Protective antigenicity was not assumed in the membrane structure unless it was along
with complete adjuvant where as high as 87 per cent of the immunized mice survived from re-
infections. However, approximately one half of the survived mice developed chronic clinical
signs and a number of the parasites were recovered from the peritoneal exudate.

4. Ribosomal protein itself was not able to exhibit protective activity and the presence
of complete adjuvant gave a noticeable increase in the results enabling 94 per cent of the im-
munized mice to overcome reinfections for a considerably long term without either clinical signs

or recoveries of the parasites from the pertioneal fluid.
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