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4[E, ERH WHTHt < v 2 Oa Btk
RELREOGEREERZT 5720, REL
BB ORI LR, BEANE RS, &
Bl EbiR s LTRIR Y X icEg&EL, £
DHREEF M % Immunoprotection test T, ¥
fo, EEVIRICX > TRONWEERE<Y 2
UUTRE~Y 2 &9 %) OREREUHE~<
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tumor neutralization test : Winn assayLIF
Winn assay & R¥HT 5,) 2HOWTEEHR
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1. w9 X

T32% WHT /Ht =% X, 8~120#5, =
25~27g D& DEFER L1,

2. EE

WHT Ht =9 RIcBRFEE L -RELRE
T, BHETHRABHEL TWE0EERHL I,
3. [EEMKR B O

WHT /Ht =9 2 i RBHEL TV 5185813
~15A HDEE%: < v X » SEENICHEH L,
Y~y 2PBS (=v X4, LITPBS &8&F)
TR, ST)THYILIS0AE A v v 2 %8
L, 0.25%trypsin (DIFCO, U.S.A) & DNase
(SIGMA, U.S.A.) 10pg/ml MA@ L,
FRERE AR & L /2%, PBS 2 T1500rpm T 3
BEELSER UCHER U 7o HIBEO viability 3
PR TA—EBREREICE DT, FD
R, viability 3% 9 v F TORLILETH -
770

4. MEREOERNZ, LeGrue 5 DhHEIC
#LTT S/ — VBRI & D EEA ORI 2T -
oo BHETEER Lowry BE2I2TITY, X ¥
v ¥ — F & LT bovine serum albumin (GIBCO,
US.A) 2R Lk, £/, MHBEARTA
Tla—o v FE2FEHL .

5. BUHBANE LEEMao/E

RO BB R IR % ice bath | T®Co %80
Gy ISt L, PBSICT1500rpm T 3 [E]3&.OEt &

7

L, by T — it CAMBEOBEEETOAR
ELEEMRE & LR L,
6. ARbHR, BEHERER{LEENE, BE
HfAkaERRIC & 5 Immunoprotection test.

b RREER G, FEEIRE200 v g,
500 ng%IEH < v A FHE I adjuvant % (¢
H LUV TI10BRRT 2 B L 7o, BEHRAR
SIS RERE L, 1 X10°ME, 5 X10°ME
DRSNS UEEME EERRIcEE L. B
BEUIRRE G, EEME 1 X10°EL2EFHRERNIC
BREL, BERF8~10mmici-/EIAT
EEEUR L TREeY X & L, AR
PR & URRANER LB RS, &
%108 Bic, EEVIEREE, BEEVIKREL
HHEIZ, 1 X10°fE, 1 10/, 1 X10°M#, 1
X10*EDIEEMlaE v Y 2 O FicHiEL,
IR ISR A EERZRIE Lz, ERETN
TI1HESILTITY, SHOVEEER LIEER
ZER, WEEHEHIME 1E Student’s t-test %
w7z, Control & LT, PBS 0.1ml %108 &
fFRc2hEL, EEMRLERRICEREL
(Fig1)o
7. Winn assay

FEEEURE W TE i EEEg~
v ZEEEGEY 2 EL, ZOMMONE
EIEM% Winn assay iIZ THRET L 7o

fEE A~ v 2 D% BEN CHH, 150
EE4 Ay va bTE YRy MEHVTHEEL,
Xy VaEBLIbDOA IR & L, PBS
T1500rpm T 3 EELEE L Tzo BRI b
Yoty TN—gett TV, ElEERE L Tf
U7, Control & L, IEH~v ADEHIZ%:
#H L7,

fefmBa (effector cells) % 1 X107, /ml 23
L, CoMMREEKIN] &, EEHKE
(target cells) 1 X10*fEDFEEHK0.1ml %0 %
R L2 531°CT, 07RRIGE g%, %
DESH0.2ml (E: TH=1000: 1) %185
IEDIEE <Y AR /L, BEMCEER
ZRE LT, REOVEER S EEREEK
¥, HEETEHIRGE 13 Student’s t-test W 2
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8. Winn assay Ic$5iJ % effector cell @ char-

acterization

(1) Nylon wool column i< & % Bk D
Lt THE L MM ER%E Julius

LOHENCHELCT THRSBAF 1oV 7 >

A= (FDEMSETE) LERsY, FHAAEYE

@ column FE AL % T cell rich population

ELTEML 26

{2) anti-Thly1.1 + complement (LI FC &

O
, 10 days .
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1-butanol extracts
200ug 500ug

%9Co 80 Gy irradiated tumor cells
5% 10%

Tumor cells challenge
1X10° ~ 1 X10* tumor cells

e »
_10 days
Ll y 4
. —-Monitor tumor growth
{

Tumor excision

Method of immunoprotection test.

Inoculation

I g Monitor tumor growth
¢

Method of Winn assay.

B&9 ), anti-Lyt1.2 +C, anti-Lyt2.2+C
I & B BRAR D ALEE

IeRgsmba % (6 X10°,/ml) 1 ml ic anti-
Thyl.1 (®£/ 2 v+ — itk IgM class, BH
1BFE) Z1000EF/MEL B X Hiemi, 8L
REL, v FHE (rabbit complement,
Behring, W. Germany) 12{£#F % % 1 ml il
Z, ¥&& L7505 537°C4A55 R incubate L 72 1%,
1500rpm T 3 EIE.LJEA LIl = /T L 1.

anti-Lyt 1.2, anti-Lyt2.2ic2>WT&[E
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BROBIEEIT - 1o
(3) {HE~ v 2 EMiohEEEtoR®

< v X ICHEEMIES }X10'HEBELEES
HE (Eg##), 1088 (G8E+H), 155H
(HEERE) ORMIE%EHE VT, Winn assay
%iT- 1, Winn assayl4H H OEER % HlE
L control # & T L 72,

R ER

1. A DR, BEHERIELEEMmE, ES
HAMIREIT £ 5 Immunoprotection test
(1) HE&R

HEER IR CRERER, BEHR RIS LE
Bl & $100% CReREEEN K
BRTELho T, EEVBRBTCERFr L VY
L7-flkass1 X10°E D & % 1340%, 1 X10*
BDEXIR0%Dy XHBEELEL L 7-
(Table1 ),
(2) BEESAMEEKC X 2 EEERT

1 X10°E, 1 X10@A%2BHEL-HTiie#
& % control B HE L TIEEMMIcE RS
Bohiih -7 (Tablel), 1 X10*H%:BH
LEBTR, BB AELEEMR%E 5 X10°
88 L o B S B VIR S R B %
MHFIL 7= (Table2 )o
(3) BhFI & 2EEETNH

9

B LREER T, EEREOME)IE
B oI - 1o BURRANE (LS ERER
Tld5 X10°EEER L BRI EERHE
EMEIL 7. £, EBEUREC bERENE
S#fz (Table2 ),
2. Winn assay
(1) E:Tké&, target cell iOBE

RYNCE : THORNEZITH e, BHET 3
fefEkE (effector cells) %1 X107 /ml, 1 X
10° /ml 8%, MEEMK (target cells) I
1X10°, /ml i HELZNFN01Iml 2E: T
H=100: 1, 1000: 1 TRE LERET- I,
WFNORHZ BV T R~ v 2 DMl
W8 L 72855 control BHic Hss: U CIEERME 2 H)
FIL, HEHERMIcEBRENSE SN (Tabled ),
TMHTH, target cell 1 X10°Hic L TEE
1T IcR5R, control B & Dffic P<0.02L)
TOREEESB NI, PIELD, target cell
1 X10*@#, E:TH=1000: 1 TER%ET- 72,
(2) effector cell DHIEEIEM

G~ Y 2 DM EH W Winn assay T
W EERIC/R U728 Y, control BicHE L TH
B< v 2 DM EERE L - B0 R RN &
{, ARIEEHMEOMEINA S (Table
4, Fig3), Nylon wool column #EIc kX 3T
cell rich population %M\ 7zWinn assay Tb

Tablel Growth of tumors following immunization.

Type of cells the mice

Lethal growth in mice
No. of tumor cells challenged®

Group® were immunized with

10° 10* 10° 10°¢
A CBE 200 1 g° ND¢ 5/5 5/5 ND
B CBE 500 £ g* ND 5/5 5/5 ND
C 1 X10°LI* cells® ND 5/5 5/5 ND
D 5 X10°LI cells ND 5/5 5/5 ND
E Tumor excision 3/5 5/5 5/5 5/5
F Control 5/5 5/5 5/5 5/5

* Each experimental group contained 5 mice.

" 10 day after the last immunization tumor cell were inoculated into the S.C. mid back of

mice

* Each experimental group was immunized 2 times at 10 day intervals.

‘ Not done.
¢ Lethally irradiated.
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Table2 Comparrison of the immunoprotective effects of irradiated cells, 1-butarol extracts,

and viable cells of WHT /Ht squamous sell carcinoma.

Tumor diameter(mm) at the following times after

. Type of cells the inoculation®
Group . . . .
mice were immunized with

Day 9 Day 13 Day 17

A CBE 200 n g° 7.4%+0.1" 11.7+0.41 18.7+0.20**"
(NS)° (NS)

B CBE 500 £ g° 7.9%0.12 13.3%0.76 20.810.86
(NS) (NS) (NS)

C 1 X10° LI cells® 5.910.20 10.6£0.15 18.5+0.88"*"
(NS) (NS)

D 5 X10° LI cells e ¥ 5.0+0.94" 11.9+1.33**

E Tumor excision e 7.0£0.18* 12.2+0.42*"

F Control 7.9£0.20 11.1£0.39 15.2+0.80

b

Each experimental group contained 5 mice.
10days after the last immunization 1 X10* viable tumor cells were transfered to the immuni-
zed mice.

° Each experimental group was immunized 2 time at 10 day intervals.

¢ Mean=*SE.

* Statistically insignificant.
" LI=Lethally irradiated.
¢ The tumor was not palpable.

" Caluculated by Student’s t-test. (*: P<{0.01

T P<0.02)

Table3 Tumor neutralizing activity of immune spleen cells detected by the Winn assay.

Tumor diameter(mm) at the following time after

Group*® spleen cells E : T ratio® inoculation
Day 14 Day 17 Day 20 Day 23
A Tumor immune® 1000:1 6.7£0.97°* 9.8%£0.95** 13.5+0.46 17.1+0.94*""
B Control® 1000:1 8.6%0.31 12.8+0.83 17.3%£0.89  20.0*0.65
C Tumor immune® 100:1 7.5%0.22 10.4%0.33*** 12.9%£0.19*** 15.3£0.53"
(NS)®
D Control 100:1 8.8%0.83 12.610.89 17.8%¥1.24  20.3%0.80
E Tumor immune 1000:1 4.3%0.39° 7.610.51" 10.2%+0.71** 12.6+0.83"
F Control 1000:1 7.6%+0.44 11.2£0.74 14.9+1.27 19.5%1.51

b

e

d

* Mean*S.E.
f Calculated by Student’s t-test. (* : P<{0.01

Each experimental group contained 5 mice.
Tumor immune spleen cells were obtained by surgical excision method.
Control spleen cells were obtained from normal syngeneic mice.

1 X10* (group A~D) and 1 X10° (group E,F) tumor cells were transferred to intact synge-
neic mice together with immune and normal spleen cells.

¥ Statistically insignificant.

PO,

02 ***:P<0.05)
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Table4d Tumor neutralizing activity of immune spleen cells detected by the Winn assay.

Tumor diameter(mm) at the following time after

Group® Treatment of cells inoculation®

Day 14 Day 17 Day 20 Day 23
A None 3.2+0.48*° 4.9%0.35° 5.8t0.92° 7.0+2.13"
B Nylon wool column 2.9170.35" 51%0.32" 4.6+0.91" 5.3%*1.61"
(o) anti-Thy 1.1 + Cf 6.970.27 11.3+0.16  14.010.27 19.1£0.63

(NS)* (NS) (NS) (NS)
D* anti-Lyt 1.2+ C 6.910.16 9.5£0.37 10.670.36 14.7+1.33
E® anti-Lyt 2.2+ C 5.310.30 8.2+0.54 9.2+1.35 14.4%1.44
G C alone 3.5£0.46" 5410.44 6.370.34> 8.2+0.47"
H Control" 7.010.17 10.8+0.45 15.6+£0.83 19.7£0.91

: Each experimental group contained 5 mice.

Tumor immune spleen cells were obtained by surgical excision method.

Each group was transferred 1 X10° spleen cells and 1 X10° tumor cells to intact syngeneic
mice (E : T ratio=1000 : 1)

‘ MeantS.E.

° Calculated by Student’s t-test. (* : P<{0.01)

* C=Complement.

® Group C,D, and E vs Group A p<0.01 by Student’s t-test.

* NS, not statistically significant.

" Control splen cells were obtained from normal syngeneic mice.

20+ o Immune spleen cells 204 o — Immure spleen cells

o—a Anti-Lytl.2+C treated =—a Nylon wool column treated

s—s Anti-Lyt2.2+C treated o-—0 Anti-Thyl. 1+C treated

e—e Control a—a Complement treated

o—e (Control
£
E
£ £
- E
2 =
E s
a B
= E
210 £10
= 5
£
=)
T T T T T T T T
0 14 17 20 23 0 14 17 20 23
Number of Days after Tumor tnoculation Number of Days after Tumor Inoculation
Fig.3 Tumor neutralizing activity of immune Fig.4 Effect of tumor neutralizing activity of
spleen cells detected by the Winn assay. subclasses of Lyt-1 or Lyt- 2, 3 cells

detected by the Winn assay.
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Table5 Tumor neutralizing activity of spleen cells of tumor bearing mice detected the by the

Winn assay.

Tumor diameter(mm) 14 days

a b

Group Spleen cells from after inoculation®
A Tumor bearing 12.0+0.28"°
B Control 7.110.39
C Tumor bearing 10.3£0.65"
D Control 6.60.38
E Tumor bearing 10.9+0.32"
F Control 7.7£0.51

* Each experimental group contained 5 mice.

* Spleen cells of tumor bearing mice consisting of 5 (Group A), 10 (Group C) and 15 days
(Group E) after 5 X10* viable tumor cell inoculation were used.
‘Each group was transferred 1 X10° spleen cells and 1 X10® tumor cells to intact syngeneic

(E: T ratio=1000 : 1).
¢ Mean=*S.E.
® Calculated by Student’s t-test. (* : P<{0.01)

FERRICEBROMBEIAH/ Sl (Tabled, Fig
3)o anti-Thy 1.1 + C BRI & 2 EMAfasE
%M \\W/: Winn assay Tl, BEREEHMED
MHEIERD Sl - oo Fhz, anti-Lytl.
2, anti-Lyt2. 2UBic X 2l % H vk
Winn assay TiZ, %fr~<v 2 Qg% H W
FeBRiC R L TS OISR Shis -
725, control BHic iR L T IEEHE O ] 8
#5h, fEfEER L7 (Tabled, Figd)o
3) #HE~ v BpMkoiEEEE

BE<o 2O, HESBE (BEY
B), 1088 GEEE), 15HE (HERZRE)
& b control BITHERL ¢, ARICEEBHE%
{2 Utz (Table5 )s

z 3

EEREE B W T, Foley”, Prehn &
Main®® %\ 3 Klein 558K F%~< Y 2 O FE
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BEoL > icHiFEOBEWEOBIEEAETHD,
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BHAREE L CELEE2TRTRTH, i,

Middle & Embleton®{3 WAB, Not 5 v + @
EERCHEMS S h - EWELTVWE LD
ICERFEEEE I IEETUR 3FE L7,
REAGELTLEDLTHV DL ENTE
7o =75, VUROEEMRERE TV 5 K5
BRELLCEREETHY, IitOomEWE
BEEOEREEXZOEFTIADEDEFNVIIAT
B BDRBREBHD, NDEDEFNVELT
DEEE*EAL 5L, FREED LS BHRKE
DEWERBEZ I TR, BRELFED X
S BHREASMEC D, &2V ETURESE V&
IRTVBEEICODVTKRETH L OHMET
brLEIOND,

#HE D Fukazawa® |3, WHT Ht <=9 X
BARLE L o BEEORELEEEHVWTZ
DOHSHRANE LEEMALRE LT, M
AP, EEMias ot Ucniabini = A
W, in vitro T mixed lymphocyte-tumor
culture reaction IT &k - T, Y v SERDYhEAL
WEIBI LS, BENRENFETSILE
AEHLT, £ 2 THREER, in vitro TIERH
SN EEDIR% in vivo TS 3720 %
D HEFE M % Immunoprotection test T, [&
B~y X LHE< Y 20 RMlaoiE %
Winn assay #HWTHRERT- 1. BERE
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Bt % 3 5 Immunoprotection test T i1,
iR EEE S WY OEEIER BB OF
", H5VEREBERMOEEEZEENICHM S
ZEMTES, £z, Winn assay TiREER
EEW & 2\ ) O S Mk D E
BIEHEORERE, £ /RN lloE 4 os
» CHIEMIAES 2SI EBTE S,
PURE LT, EEMlaLy 75/ —VusET
P U2 bR, B A LSl
& BT O 3 #3H % Immunoprotection
test ICHI V7228, RIE LR ERER < I3 IEEHE
B oS- foo —fic, AEkank
PUR DR NS LSS, BEAM
RERREE L THOWAEES IR L TEY E
INTWVWE, RI/NEOBHEL ED, in
vitro Ti¥, immunogenic antigen IZX9 37%
B Shichs, in vivo TlE suppresogenic
antigen DB T M TEH W, ZOHER
IEEMA ohbkdEELSNR, Rao &
Bonavida®ic & 3 &, WIEALHURAIEE D 3%
FEHEMHIL 220 B30 RMBE L0 T AHED
FRE LT, A tRORERESKIES T
RBI3sl L, 858, E5EE 527 va—
NEER XD BEDRERIENELSZ L, T
BALOBESTUR IR ERLE BT L5 L
BHIFoNTWS, F i, Pellis & Kahanid
A EUREES THRERIEAE C S WEHR &
LT PUREBRSICX D REA2OREERS| i
9T L, MR EDOBRE X UERZEIL,
S oI I HifatE R E R ET 2R OR
BELARBIEREEBFTVE, AHIETH
BILRE TERGE Y ABEB SNt
HRE, FEEOXH>BEHRSELSNS,
ANE{LEEMRIC X 2 HRE Ak >V TR,
J2iZ Fukazawa ¥ 55T » fo FEEICE S W TS
ik AR 2 A VW 2o #B83 in vivo
TOESHIHMEEINZ 57980 Gy BH L T
EH Lo EEAMRI X 208 HEIZ>WT
REREBEC KD 55, FERBEREIESR
SUBHE L&, TOHETRBREIE
ILPTVIdH, AL TRTELIEEL TR
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T BHETIT » foo BEHEANELIEE M DB
B &L UIEETIRRIC & 5 G B TSI
PEOShTEXD, in vivo TORERIEIR
Mgz 0 b0EHREE LTHVWRHES, 0
EBRRICBBLTVS EEbON:, KHETIE
FEEVIRRIT & 5 0L THIB0% D= ¥ A HH
KEEDOF v v Y THEEEERLIOTIO
YL EESE <9 X & LT Winn assay i
Who LZA->TWHT Ht =9 X TIREAZR
FEBICLDHRBE Y RADTE SR, NE
{HEEMRROBE T, FUBRICLIES
THIRII[ETH -7, Winn assay T3, &
ERE~< Y A D effector cell 25 control Bz
BLUTHERICHEE QMM AING Lic 2 & s,
MBS~ v A HIEEE 25 - 7o iy
MlanFRINTWBE I R EhE, £,
anti-Thy 1.1 + CHLEIZ & 1 Z OiFHEATHK
L7zZ &, Nylon wool column LI T3 iE#
BHEELEP ok ERENLDL, TOMBIET
cell i TH 5 EWRBENI, T18bb,
TEEGIFIRIEIC L 0 < RICHIRRE BN T cell
BHEHEINTVBELIDEEZ N, Lyt-1
subset iZ id helper T cell”%° delayed type hy-
persensitivity @ effector cell B85 ¥ 41, Lyt-
2, 3subset {Z{3 killer T cell &% @D precursor
B & U suppressor T cell®™%3, Lyt-1, 2, 3
subset 1213 T cell BIEKAIREZNEENTVWAED
T, TODT cell ©subset (& Lyt-1%, 2%, 37
ThHHEHA SN/, Shimizu 52 in vivo
Tld Lyt-1, 2, 3subset A killer T cell %,
Z ORERMIE L THBEL TW B G L Tw
%, ¥z, Leclerc 5* {3 Lyt-2, 3subset &
& 14T Lyt- 1 subset BSHEEGE IS LT
WEZEERELTVWS, AEBERETS, T
cell subset{T{X Lyt-1, 2, 3subset &&biT,
Lyt-1, Lyt-2, 3subset & h T3 &
FENT cell subset fOHUIEE G DA 1E
Bit20Tid, 5B SR IH0END S
tBEbhl,

ok~ X0k & 5 Winn
assay DFEREHB L TA B L, HE<I D
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BesmRa, HEFH L 0 EEOMEREET S
EhS, HEYYRELEEREY ZATREE
HHAMROEHSEL S LEZL SN 3, T14
bbb, HE<Y X FHERT X O suppressor
T cell PAFE XN, BOGREILEHERIIED,
SO ARE L TVWEEEL SN, 2O
$RI3, Fukazawa® A" OME & E#H O
7% 7R Lo Yamauchi S® B4 55|31 fE
SRS Fizid eytotoxic T cell 23583 54
JFH&, suppressor T cell #35E 3 25RO
EVHEETHEWMEL TS, 72, Klein 5
™ & immunogenic antigen & suppresogenic
antigen BH 5 EEHMEL TV S, ThHD
HELS b D LS, BEEMRRIIEE
GREEFEL D 2HREBH DI EbrDLT,
EESHES 203, FEEREEME T 5t
JRick > THE XN 3 suppressor T cell 2 F
& U i iliiimia e, EEmino G E]
BB X 3 AR E DS I L > T
FEBREMRE T LT WL o, ftmicaos
BIREPEALIZE - TV BB EEIONS,
%72, EE D Immunoprotection test T100%
OEEERMsE O r -2 &P, Winn
assay C, BB~ X OEHYMiasfE
BRFEE100%6MEI T & S - 0 2 & id, EE
HROBE MKW b I EERRESFEESE N
TZORER, EESHROBE 2 kN EE
W LIbDEbEL SN, THhEDDF
Rk - T, HHBD & 5 12 A ORZIEEHHEN
FUcERLICE - T B b &b, UL
s, B TH 5 BRFEEE EENR
JRiT & - THUIEE e RERE % Ry - /- fifasif B X
h, SEIRELE U BulREsRE s hic,

Plkoz ticky, =9 2HRREEEOEE
HRIC & » TIEORERESFE S, BEED
WREEMEIL, £ oWElicid killer T cell 43
BELTwA I EMRBENTI, S5IEE
TUATRADREREBEMNTDH Y,
suppressor T cell 213 U® & U 7o oIS
BoBEMSREX N,
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& o

FEAH WHT /Ht =9 2 HRFEERTE LK
EOBEEYIRICED <y X %% L, Immuno-
protection test iZ & 0 Z DI OREEIT-
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Abstracts : The kinetics of in vivo immune response of tumor antigen in transplantable
spontaneous squamous cell carcinoma from inbred strains of WHT /Ht mice was studied.
Soluble tumor antigen, irradiated tumor cells, as well as viable tumor cells were used as
tumor antigens with immunized syngeneic mice. Theimmunoprotective effect of each
tumor antigen was studied using the immunoprotection test. Tumor growth could not be
suppressed when using a soluble tumor antigen, but a group of immunized irradiated
tumor cells and those immunized tumor cells that had been transplanted and them excised
were found to reject tumor growth. An average of 30 % of the mice that underwent
immunized tumor excision were found to completely reject tumor growth. Using the Winn
assay method, tumor neutralizing activity was detected in immune spleen cells. Immune
spleen cells suppressed tumor growth showing then to have antitumor immunity, but this
was abrogated by the treatment of anti-Thy 1.1. + C, anti-Lytl. 2. + C and anti-Lyt 2. 2.
+ C. On the other hand, tumor bearing spleen cells enhanced tumor growth during the
tumorbearing period.

These studies showed positive tumor immunity to be induced by the tumor antigen, and
that the T cells having subsets Lyt- 1°2*3" were the effector cells. However, negative tumor

immunity increased and was found to be the dominant trend during the tumor bearing
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period.
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