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The Effect of Radiation Therapy on Cellular Immune Response in
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The immune staus is known to be decreased in malignant disease and radiation therapy (RT), used
as a therapeutic tool, further decrease this-attenuated immune status. We measured the number of
peripheral lymphocytes, its subsets and lymphoblast transformation for PPD, PHA, monoclonal
antibodies including anti-CD3 and anti-CD2 before and after RT in 19 patients with squamous cell
lung cancer to search the fine mechanism behind the RT-induced attenuation of lymphoblast
transforamtion for mitogens and antigen.

The results were as follows;

1) The number of lymphocytes and its subsets decreased significantly after RT, but the percentages
of lymhocyte subsets did not change aftr RT except interleukin-2 receptor positive T lymphocytes.

2) The function of lymphoctes, measured by lymphoblast tranformation for PHA and PPD,
decrased after RT and the compositions of PBMC used for lymphoblast transformtion were not
different before and after RT.

3) The mitosis of lymphocytes to anti-CD2 or anti-CD3 decreased significantly after RT, And IL-2
plus anti-CD3 increased the mitosis than that of anti-CD3 only after RT, but before RT there was no
difference.

In conclusion, we suggested the fine mechanism behind the RT-induced attenuation of immune
response might be the dysfunction of lymphocytes in terms of impaired synthesis of IL-2 rather than
the decrease of circulating lymphocyte numbers
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Table 1. The Effects of RT on Absolute Number of Lymphocyte Subsets

Parameter {/mm?) Normal donors

Patients with lung carcinoma

Before RT After RT P
Lympnhocyte 2731 £ 119% 1498 + 287 4112 58 0.005
Leud 1699+ B82* 885 + 208 224 + 55 0.005
Leu3 980+ 51* 591+ 115 166 £ 36 0.003
Leu2 476 £ 101 428 + 89 129 + 35 0.012
Leu11b 109+ 30 103+ 32 26 6 0.016
anti—-human ig M 14+ 42 107+ 39 17+ 6 0.011
CD 25 11+ 2% 48+ 17 8+ 3 6.018

* P < 0.05 vs before RT



Table 2. The Efrects of RT on the Percentage of Lymphocyte Subsets

Patients witn lung carcinoma

Parameter Normal donors
Before RT After RT P

% Leud 63.7£2.0 603 60t 4 NS
% Leu3 36.8:1.14 381+ 2 36+ 2 NS
% Leu2 271:09 252 2612 NS
% OK Leu3/lLeu2 141 0.1 1.4+0.1 15205 NS
% Leu 11b 7.4+1.3 73216 73216 NS
% anti—human Ig M 7810 69120 5218 NS
% CD 25 04210,1#% 26107 5613 0.03

* Tnere were no differences in any of lymphocyte subsets between normal control and before RT groups except

%CD25.
# P < 0.05 vs before RT.

Table 3. The Effects of RT on Lymphoblast Transformation for PHA and PPD

Patients with lung carcinoma

Parameters Normal controls*
Before RT After RT 4

PHA

Absolute count (CPM) 20000 £ 4365 23603 £ 4717 9434 £ 4380 0.01

Ratio # 102+ 38 107 + 44 238 0.01
PPD

Absolute count (CPM) 2887 + 825 2459 + 794 608 £ 232 0.01

Ratio 8535 7.9+ 31 1.70.6 0.02

Tnere were no difference in any of parameters between normal control and before RT groups.
Ratio means divided PHA— and PPD— stimulated lymphoblast transformation by the no-stimutated fympnoblast

transformation,
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Fig. 1. The compositions of PBMC used in lymphob-
last transforamtion were not different before

and after RT.

z24e Naxs) vlmsted Ysbr(85+2 vs 84+4%),
7 (18+4 vs 20+4%), E5TF(5+2 vs 8+£3%) =F
o)A zto]7} ¢ixleh(Fig 1), PHAe| 947 dsfel+ &
A& vhaA 2 2R B3] A 257} ol s Fastd
31(23603:£4717 vs 94344380 CPM, p<0.05), =&
PPDol| o]} olsbolt 2l M o 3HA Z4sieh
(24594794 vs 608+232 CPM, p<0.05). =&
mitogenol] 2§ YstelT FA1E A1 <l (spontane-
ous) Agfolt ZAlez & AT 4(stimulation
index) £ #AbAl X &8Ao] w8 K &FrF PHA(OT:
44 vs 238, p<0.05), PPD(7.9%+3.1 vs 1.720.6,
p<0.05) 254 frojshA gt 2t A4
hz27 5} BAA B3R AT Aol fgtelT T
Ale] A=A} AFAFE zbolE BolAE Wskd
(Table 3),
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Fig. 2. In vitro blast transformation to CD2 and CD3 was depressed after Rt
when compared with that of before RT.
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Fig. 3. In vitro blast transformation to CD3 plus IL-2 was increased after RT,
but there was no increase in before RT.

(p<0.05, Fig.2). A AsAol+ anti-CD3 5=
o} o] 3} 9l s}o}lt =454 anti-CD3 9l IL-2¢] W& &
A9 Qupol FAollE afol7b glolevt, WA A&
Anti-CD2(9-67 9.1)of) 218 dsfolt FAL HA  Fojl& A 7o 2Fol4 anti-CD3s} IL2 B4
3 799 3R 699 ARolA AR HEA v A9 QlzjolF ZFAlo] anti-CD3 el &7 dztelT
Aad J43% gaugen (p<0.05), 2R anti- B4l Z7bso] 99 eHp<0.05 Fig. 3).
CD3o} wigt k8% anti-CD29b e 474& =yd
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