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The Effect of Local Tumor Irradation on Cell-Mediated Tumor
Immunity in Tumor-Bearing Mice

Takashi Yamashita
Department of Radiology The Jikei University School of Medicine

Research Cord No.: 405 Radiation immunology

Key Words:  Winn Assary, KN-78 cell BALB/c,
Radiotherapy, Spleen lymphocyte

The effect of inoculation of spleen lymphocytes derived from tumor-bearing mice irradiated locally to
tumor on the ability to supress tumor incidences of syngeneic mice was studied on sarcoma to be grown in the
leg of BALB/c mice using Winn assay. The tumor-specific cytotoxicity of spleen lymphocytes was most distinct
when the spleen lymphocytes taken out on the 7th day after irradiation with the dose of 1000 rad or more from
the tumor-bearing mice locally irradiated on tumors of the size of 8 mm in diameter was given, and even when
the 15 mm diameter’s tumor was used, the cytotoxicity of spleen lymphocytes was activated after x-irradiation
of the tumor. Suppression of tumor incidence was clearer in the group inoculated tumor cells and Iymphocytes
in the ratio of 1:200 compared with the ratio 1:50. These results suggest that tumor specific immunopotential

can be obtained by local x-irradiation to tumons.
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Fig. 1 Schema of the procedure of Winn Assay
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Table 1 Enhanced lymphocyte-mediated killing

of tumor cells after irradiation in vivo
—Winn Assay—

Turnor cell 212

Tumor cell4- >P=0"1

4000rad XRT (in vivo) 0/8

Spleen lymph

(T :L=1:200)

# of Tumor cell 1.8x10%/0.1cc
Lymph cell 3.6x107/0.1cc

(Spleen cell tested 14 days ofter XRT)

XRT: Radiotherapy by X-ray

AT, EORR, AR IR A KB EE
WREB LTI hote. Tiobhb, Z0ERRT
b IR PUEE AR DR = 5 & &2V Lico
T, Fo o &%i~s BB Ui,

(1D RS R T — R i fa o
R FEBURIN & 7 DR SR,

(2> Winn Assay oBo[f5 & Fiiask
Dk

(3) MBI~ v 2 OEGRIT~ O RS
i, MEEFEOAE

(4) [EEEERF O DA E X,
KEOERONAF & 2R s, FEREoME %+
OfERE E LD THBNS. (D~U) OFELYE
bTRIL, HBhC Winn Assay 0~ & 2 OPLEL,
PN EREIEE Uiz~ 7 A OWRE4R1.
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Table 2 Relationship between number of
tumor incidence and days after XRT

—Winn Assay—
Source of splenic cells Days .'I}lmor
after XRT| incidence
' 1day | 4/4
gzil;gol (Tumor cell 7 days | 4/4
14 days | 5/5
1 day 44
Tumor bearing mice 7 days | 4/4
15 days | 5/5
. 1 day 3/4
'51‘221;"2&5'35:3{3& 7 days | 1/8(P=0.01)
15 days | 3/5(P=0.1)

T:L=1:200
Size of tumor at XRT is 8 mm in diameter.
XRT : Radiotherapy by X-ray

1. RS ek B0

IES e, JEEY 8Ltlmm OER LY
B U7z 4000rad —[EIFRST L, FESSER 1 B H,
7HE, 14HHBW&= Y20 » S MAlfaL
BL, JEGMlaEEY v BRokh% 1 200 L
T, Winn Assay #4T\>, 338 HICHTE LickiR
% Table 2 |z L7z,

L LTHWERE, Thebs (1) [EEMR
(T) ox0F, (@) BHEHIATWIWERE~
v ADEME (L) % T : L=1 :200CHHz fcHf
BATHEENRE L. —5, BHEhiBE~
u A DRI 1 1 200°C N o RE s Ti,
BtEoHETASL L, | BB CIIPEEDRE
g5<¢, 4 TCHR 3 Lz g W CIEE O F: dr 2t i,
RS 7 H B OFETL 8 Purh 1 RS i@ o 3
hhZte. Filo, BHEEISHHOR TSR3
@B oRL %Al Tiobd, BHETHHAE
DR Y v AERCHE b\ BUEB R R A b .
FIC130 BRI~ 7 AT H e,
BaiTzichsic.

2. [EGMEEIRY v ERoMak

[ES M, B ER 8timm DRE
XOEMETU Lic & &, 4000rad —[EIEE L,
W% 1 HE &7 B Bl e L, B
BEIRY v ko % 1 1503 X0 12001 L

AAREFHRHEHRESESE B4 Fo5

Table 3 Relationship between tumor incidence
and lymphocyte tumor cell ratio
—Winn Assay—

umor Days |
Source of Erymphoc‘yte after Tumor ]
splenic cells IRatio XRT | Incidence
1:50 L /9
Control (tumor cell 7 4/4
only) 1 4/4
1:200 . !
7 4/4
1 11/11
1:
, _— Y 7
Tumor bearing mice ] 2/
1:200 :
[ 4/4
1 10/10
1:50 7 1/4 ‘
Tumor irradiated (P =0.07)
mice (4000rad) 1 3/4
1:200 - 1/8
" (e =0.01)

T:L=1:200
Size of tumor at XRT is 8 mm in diameter.
XRT : Radiotherapy by X-ray

T Winn Assay %47\, 338 EICHE Uit
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1 A BT 47 3 Tic il o4 280, B
%7 HB T8 1 T @ odgt A Hie, =
b ofERI, EEMRERY vaRomITKE
WHRWWEEER LT3 X S Bbh s i3
HENAERETRD LR,

3. &L oOBIR
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v ADRY v AROGUEIHEES L, BHRE
DG B hE»EHE B 1D ko ERk 175
fo. EREMEIRIHRO 1, 2L@3ERLT, BEE
BiHEE, EEs 84 1lmm ok ¥ Xk Licks,
i« Offi CEES L RS L, EFMaL gy v
AEROMA 1 22000 LT Winn Assay #7TL>,
3 EBHERY Lic. Table 4 iR 3 X 512200
rad THETORMREREDBRLH, REFRED
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Table 4 Relationship between tumor incidence
and dose —Winn Assay—
Source of splenic cells Tumor incidence
Control (tumor cell only) 6/6
Normal mice 4/4
Tumor bearing mice 4/4
Tumor irradiated mice /
(200 rad) 2/4
T irradiated mic
umor Erfggaarzd;mce 14 (P=0.07)
Tumor irradiated mice
(2000 rad) 0/4
Tumor irradiated mice
(4000 rad) 1/8 (P=0.01)

T:L=1:200

7 days after XRT

Size of tumor at XRT : 8 mm in diameter
3 weeks after inoculation

XRT : Radiotherapy by X-ray

Table 5 Tumor size at XRT and Splenectorny

XRT Splenectomy
tumor size tumor size
(enr®) ES)
0 rad 36 240
200 rad 30+ 0 289+ 1
1000 rad 60E 4 249493
4000 rad 6516 18111

XRT : Radiotherapy by X-ray

1000rad %89 & HUEE Lh R O B & hs T i H 3R
®»bihp. Table 4 CITFER 2R LT WoWLA,
130 H T124000rad BT IC D ZHUES LD
Er@abhic,

%7z, Table 5 DR OKE L, R
G2 7 B BT 7o b IAIRER IR OES Ok & X
RO BA7C R Lz, 4000rad fEEHEE <3 18
§5#% 18 E CRERINAET, XERHE T D
KE{loTuwa, L, B offiZicid
4000rad fRSEEIES AR Lic= v A THRD 5
hTwz 0T, 4000rad [ESHE—E BILIES S
PLooh bR TthstELLRS.
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Table 6 Relationship between number of tumor
incidence and size of tumor at XRT

—Winn Assay—
: Size of i
Source of Tumor
splenic cells ;g”:ﬁ;tég?r‘) incidence
control (Tumor 8 4/4
cell onl N
v 15 44
. g /4
Tumor irradiated (P=0.01)
mice (4000rad) i nl 0/4
- (P=0.01)

T:L=1:200
7 days after RT
XRT : Radiotherapy by X-ray

e B8 BT E 8 lmm HiEo [#
B E1SEImm ok Ex XOFED 2fiicouvT
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