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Abstract—The PWM in vitro induced Ig secretion by blood lymphocytes was
examined in 11 women before and after local postoperative radiation therapy (45.0
Gv) for breast cancer. It was observed that both the IgM and IgG secretions were
significantly reduced at completion of irradiation and remained below the pretreatment
levels 3 months after irradiation. IgM secretion was reduced to the highest extent.

INTRODUCTION ‘mean age of 59. Preoperative diagnosis was

MaNyY investigators have observed a reduction obtained by fine needle aspiration biopsy [11].

of the size of the peripheral T-cell pool and an Treatment of the patients
impaired immunological reactivity following
local radiation therapy employing i vitro and
in vivo tests which mainly measure the re-
activity of T-cells [1-7]. The influence of
radiation therapy on the peripheral B-cell
pool is less extensively studied. Using various
markers to identify B-cells it has been con-
cluded that the size of this lymphocyte sub-
population is also decreased after irradiation
but there are contradictory results as to whe-
ther the T- or B-cells are depleted to the
highest relative extent [2, 3, 8-10]. Moreover,
to our knowledge, tests revealing the fun-
ctional activity of the B-cell subset after local

After having undergone a modified radical
mastectomy all the patients in whom histop-
athological examination of the surgical speci-
men had demonstrated tumor involvement of
the axillary nodes and/or primary tumors
exceeding 3cm in diameter received postope-
rative radiation therapy. Four to six weeks
after surgery the operated area of the chest
wall was irradiated using a 6-9 MeV electron
beam. The internal mammary and the sup-
raclavicular regions were irradiated using an
interior ®°Co portal. The target dose was
calculated at a depth of 3cm. The axillary

-region was irradiated by an anterior and

radiation therapy have not been reported. posterior $°Co field. A dose of 45.0Gy (4500
We have_exammed the capacity of PWM- rad) was delivered to all regions in appro-
exposed peripheral lymphocytes to secrete Ig, a ximately 5 weeks

B-lymphocyte function, before and after ra-

diation therapy for breast cancer. Blood sampling

Heparinized venous blood was obtained wi-
MATERIALS AND METHODS thin 1 week before irradiation was started, on
. the last day of radiation therapy and 12-16
Patients weeks after completion of the treatment.
Eleven women with primary operable These blood samples were used for determi-
breast cancer are presented in this study. nations of leukocyte counts with differentials

Their ages ranged from 44 to 75 years with a and for in vitro tests (see below).

Separation of lymphoid cells
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797



798 Lars-Erik ,S trender et al.

The cell suspensions were then washed four
times by centrifugation in a balanced salt
solution (BSS) and thereafter twice in RPMI
1640 medium. The cell preparations were not
depleted of phagocytic cells.

Mitogen

Vials of poke weed mitogen (PWM) were
purchased from Grand Island Biological Co.,
Grand Island, NY. The same batch was used
for all tests. The contents of each vial were
dissolved in 3ml of distilled water.
Lymphocytes were stimulated with PWM at
final dilutions of 1:300 and 1:3000.

Lymphocyte cuitures
A slight modification of the technique de-
scribed by Wasserman et al. was used [13].

Lymphocytes {5x 10%) were cultured in glass -

tubes containing 1 ml of RPMI 1640 medium
supplemented with glutamine, antibiotics and
109, of heat inactivated fetal calf serum
(56°C for 30min). Two batches were used.
Sera from the same batch were used for the
tests of each individual patient. The experim-
ental cultures were incubated with PWM
whereas the controls did not receive any
stimulant. All cultures were set up in dup-
licate. After seven days of incubation at 37°C
in a 59 CO,—air atmosphere the tubes were
centrifuged, the supernatants collected and
stored at —80°C.

Determination of Ig concentrations

The amounts of IgG and IgM in the
culture supernatants were determined by an
enzyme-linked immunosorbent assay
(ELISA). The technique, which is a modifi-
cation of the method of Voller et al. [14], has
been described before [13]. All the super-
natants obtained from each patient were tha-
wed and tested on the same day using the
same reagents. The concentrations of Ig are
expressed in ug/100ml. Variability within the
duplicates usually did not exceed 109,.

Data processing and statistical evaluation

The aim of the present investigation was to
examine whethér Ig-secretion by peripheral
lymphocytes changes following radiation the-
rapy. To be able to detect a decrease we have
selected those 11 patients who exhibited in-
creased Ig release upon cultivation with
PWM in the first sample. In three patients
PWM failed to increase Ig secretion and they
remained nonresponsive in the two subsequent
tests. These patients are thus not included in
this presentation. The initial value of each
patient was set at 1009, and the values of the

‘two subsequent tests are related to this value
and also expressed as a percentage. Statistical
evaluation was performed using the Student’s
t-test.

RESULTS

At completion of radiation therapy the
number of lymphocytes per ul of blood de-
creased to 284149, and three months later
there was an increase to 484249, of the

pretreatment value (means + S.D.)

Table ! shows that the IgM release in-
creased by stimulating the lymphocytes with
PWM and that there was an extensive va-
riation between the patients before irradiation
(44 +64 pg/100ml). These individual va-
riations, however, were of the same order of
magnitude throughout the study, which in-
dicates that there were no major fluctuations
of the measurements performed. IgM sec-
retion was reduced to 12-219, at termination
of radiation therapy. Three months later it
was still significantly diminished but some re-
covery seemed to have taken place. The spon-
taneous IgM release, in the absence of PWM,
was reduced in nine patients and there was a
high relative increase in two at completion of
irradiation. ) o

Table 2 shows that PWM also increased the
IgG release of the lymphocytes and that there
was a high variability between the patients
before irradiation (58 -+ 53 ug/100 ml). 1gG re-
lease of the PWM-stimulated cultures was
reduced at completion of irradiation and re-
mained below the pretreatment level 3 mo-
nths later. The reductions, however, were not
as extensive as for IgM and were statistically
significant only when the lowest PWM con-
centration was employed. Spontaneous IgG
release did not exhibit any consistent changes
after irradiation.

DISCUSSION

The results of this study have shown that
the PWM-induced IgM secretion of lymphoid
cells is sharply reduced following local ra-
diation therapy and that there seems to be a
slight recovery 3 months later. IgG seeretion
was also reduced, but to a lesser extent. It
should be emphasized that only the blood
lymphocyte population has been examined
and the conclusion cannot be extended to
include other lymphoid compartments, such
as those residing in the spleen and lymph
nodes. It is uncertain whether the reduced Ig
secretion of the blood lymphocyte population
has any clinical significance, since the serum
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Table 1. IgM release of blood lymphoid cells in vitro before and after radiation therapy

At completion of
radiation therapy

Three months following
radiation therapy

PWM conc. Before % of pre- Decrease* 9,0f pre- Decrease
(%) irradiation treatment value Increase treatment value Increase
0 100 100+ 196 9/2 40941105 8/3
(44 +64)t NS NS
1:300 100 21+94 11/0 58461 8/3
(275£182) P<0.01 P<0.05
1:3000 100 12+ 14 11/0 24423 11/0
(229 + 140) P<0.001 P<0.001

The cells were cultured without or with two different concentrations of PWM. The values are expressed
as a percentage of the pretreatment value. Means+8.D. are shown.

* Number of patients in whom IgM secretion was numerically decreased compared to the pretreatment
value/number of patients in whom IgM secretion increased.

tMean absolute values 4+ S.D. expressed as ug/100 ml.

Table 2. IgG release of blood lymphotd cells in vitro before and after radiation therapy

At completion of
radiation therapy

Three months following
radiation therapy

PWM conc. Before 9/, of pre- Decrease* %, of pre- Decrease
%% irradiation treatment value Increase treatment value Increase
0 100 186 4192 6/5 144 +87 5/6
(58+53)t NS NS
1:300 100 67195 9/2 88+104 9/2
(213+211) NS NS
1:3000 100 58 +92 9/2 38+34 10/1
(230 £ 166) P<0.05 P<0.005

The cells were cultured without or with two different concentrations of PWM. The values are expressed
as a percentage of the pretreatment value. Means +S.D. are shown.

*Number of patients in whom IgG secretion was numerically decreased compared to the pretreatment
value/number of patients in whom IgG secretion was increased.

tMean absolute values +8.D. expressed as pg/100 ml.

Ig levels and antiviral antibody titres are not
significantly reduced in breast cancer patients
treated with local radiation [2, 15].

There may be several explanations for the
diminished PWM-induced Ig secretion follow-
ing radiation therapy. Theoretically it could
be due to a reduced frequency of Ig-secreting
B-cells after irradiation or a reduced fre-
quency of function of those T-cells which act
as helper cells during the PWM-induced Ig
secretion [16]. Another possibility is that the
frequency of suppressor cells is increased after
irradiation. It is unlikely that there is an
increased frequency of suppressor T-cells since

EJIC—D.

they have been observed to be more radiosen-
sitive than the T-helper cells [13, 17-19].
Another possibility is that the reduced PWM
stimulation is due to an increased proportion
of inhibitory monocytes following radiation
therapy. Such cells can largely explain the
reduced reactivity of blood lymphocytes in the
mixed lymphocyte culture [20] and their pro-
liferative responses to PPD-tuberculin after
irradiation [21]. Possibly the decrease can be
explained by both a reduced frequency of Ig-
secreting cells and inhibitory monocytes.
Experiments will be performed to elucidate
these questions.
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