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Delayed-type hypersensitivity (DTH) response is generally considered as one of major mechanism
of anti-tumor immunity in vivo. We studied the effect of radiation on the immune spleen cells
mediating tumor-specific DTH response based on an local adoptive transfer system. The spleen cells
from C3H mice which were immunized with syngenic MH134 hepatoma cells were employed for the
effector cells. The immune spleen cells were irradiated in vitro. Then the spleen cells and mitomyciri C
(MMC)-treated MH134 cells were mixed and inoculated into the hind footpad of normal C3H mice.
Twenty-four hours later, the thickness of the footpad was measured with micrometer and increase in
the footpad thickness was calculated comparing with a value before the inoculation. Irradiation with 4
Gy-12 Gy did not affect the DTH response. Then irradiation over 16 Gy dose dependently decreased the
DTH response. Irradiation with 20 Gy decreased the DTH response about 50% and 28 Gy abolished the
response to a control level.

As two types of cells, antigen specific effector T cells and non-specific effector cells such as
macrophages, are required to induce DTH response, we studied which type of cells is suppressed by
irradiation. Non-irradiated normal spleen cells as a source of non-specific effector cells were added into
the irradiated immune spleen cells. The addition of normal spleen cells to 20 Gy irradiated immune
spleen cells recovered the DTH response to a control level of non-irradiated group. The other hand, the
addition of normal spleen cells to 32 Gy irradiated immune spleen cells failed to recover the DTH
response. This result suggest that 20 Gy irradiation suppress the activity of non-specific effector cells
but not tumor-specific DTH effector T cells and that 32 Gy irradiation suppress the activity of
tumor-specific DTH effector T cells.
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Fig. 1 Effect of various doses of irradiation on
footpad increment. The immune spleen cells (1 X
107 cells) were irradiated in vitro and were
inoculated into the footpad of normal mice with
MMC-treated tumor cells (1x10%cells). Each
point represents mean+SE of 7-14 experiments.
Shadow indicates the range of control value.

*p=10.001; compared with non-irradiated ac-

tive control (0Gv)
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Fig. 2 Influence of the immune spleen cells which
were inoculated 2 hours or 24 hours after irradia-
tion on DTH response. The irradiated immune
spleen cells were divided into two groups i, €, one
is inoculated 2 hours after the irradiation with
MMC-treated tumor cells into the footpad of
normal mice (@), and another one is incubated
for 24 hours in a CO, incubator then inoculated
similary (©). The number of the immune spleen
cells were adjusted before the irradiation to the
same number for these two groups. Each point
represents mean = SE of 7 experiments.

Mifle (1 X10M@) %inz, EFMka -t R
EE LT, DTHRIGHEET 2 0E02KREL
7o, SRR S o o RE R AR B v IE % IR AR MR e % 0 %
TH DTH RIGic 382 ic» -1, DTH Kt
avhr—rF G 532Gy & fB
S UMM, %o E %R i n
2 TCHRIGDOEEIZAD bhich -1 (Fig. 3),
XL, DTH KIG*#50% 124 22 520
Gy BH# i E¥ Bzt 5 &, DTH KI5
ITIERHEE L EREDERRL, FIGOEEN
@B bhte (Fig 4),
IV. % %

@ HEEc L 5 DTH RISOET

SRR BMRCBE T %5 L DTH Kb 324Gy
~12Gy ETIHET Lot (Fig. 1), T7zdob
DTH RIGwBI 53 5 M 313212Gy ¥ T
BiiMTchsrcEZzxzbhb, DTH KIEOETFIL
12--28Gy o BTz b E ORI L

%
s



678 g 6 DTH UG~ O R0 B8

Immune Normal "
Spleen Cells Spleen Cells Foolpad Increment (x10 mm)
T T T T T
non-irradiated - —
+ |
32 Gy irradiated — |—|n
LA R
- + T~ et
L i . 1 3
4] 5 10 15 20 25

Fig. 3 Influence of normal spleen cells (1x107
cells) which were added to 32Gy irradiated or
non-irradiated immune spleen cells on the DTH
response. The immune spleen cells with or with-
out normal spleen cells were mixed with MMC-
treated tumor cells (1<10%cells) and inoculated
into the footpad of normal mice. The top column
represents non-irradiated active control. The
bottom column represents negative control with-
out immune spleen cells. Each column represents
mean +SE of 7 experiments.

**p<0.001; compared with non-irradiated con-
trol.
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Fig. 4 Influence of normal spleen cells (1x107
cells) which were added to 20Gy irradiated or
non-irradiated immune spleen cells on the DTH
response. The immune spleen cells with or with-
out normal spleen cells were mixed with MMC-
treated tumor cells (1x10°cells) and inoculated
into the footpad of normal mice. The top column
represents non-irradiated active control. The
bottom column represents negative control with-
out immune spleen cells. Each column represents
mearn + SE of 42 experiments.

**p<0.01; compared with non-irradiated con-
trol.
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