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It has become increasingly evident that the lymphoid system in human subjects
may build up a defence against autochthonous tumours. It has been demonstrated
that antibodies are produced in some tumour-bearing individuals that are
directed against certain structures present in the malignant cells (KLEIN et coll.
1967, MorToN et coll. 1968, EiLer & MorToN 1970, GraLDO et coll. 1971).
Moreover, lymphoid cells obtained from subjects with various types of malignant
tumours have been held to be able to inhibit in vitro growth of the specific type
of tuinour cells and such lymphoid cells have also exhibited a more or less
specific cytotoxic activity on the former in vitro (HELLSTROM et coll. 1968 a, b,
BuseNik et coll. 1970, DienL et coll. 1971, HELLsTROM et coll. 1971).

The immune response elicited against a subject’s own tumour cells must be
considered to be relatively weak and only rarely does the immune defence of
the host cause regression of a solid palpable tumour (See EveErson & CoLE
1966). However, it is possible that immunity against a tumour may be of great
importance after the mass has been reduced to a minimum by various methods
so that the ratio of specifically sensitized lymphocytes to tumour target cells is
increased. It is therefore desirable that the clinical method used for removing or
reducing the tumour cell mass does not interfere negatively with the lymphoid
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cell population of the host. Such a negative side effect is well recognized after
treatment with various types of cytotoxic drugs (Hersy & OppeNHEIN 1967,
Carpozo 1970), and has also been reported after local radiation therapy of
carcinoma (STJERNSWARD et coll. 1972). There is reason to assume that immune
response against autochthonous tumours which causes destruction of the neo-
plastic cells or inhibition of their proliferation is mainly via the thymus dependent
lymphocyte population (T cells) (MiLLEr et coll. 1964, GranT et coll. 1965).
Recent reports have suggested however that the non-thymus processed lym-
phocytes (B cells) may also, in a specific way, destroy tumour cells (Lamon et
coll. 1972, O’'TooLE et coll. 1973). See Rorrt et coll. 1969 for review of T
and B cells.) Attempts have therefore been made to investigate whether the
lymphocyte depletion in peripheral blood caused by radiation therapy in
carcinoma may be due to a reduction in the number of T or B cells, or both.
The use of various markers for T and B lymphocytes has suggested that the
lymphocyte depletion following irradiation may be mainly due to a diminished
number of T cells (STJERNSWARD et coll. ).

A detailed analysis of the peripheral blood lymphocyte population before and
after radiation therapy of carcinoma of the breast is now presented.

Materials and Methods. Twelve women, aged 52 to 66, with mammary
carcinoma were examined. The primary diagnosis was obtained by fine needle
aspiration biopsy (Franzin & Zapicek 1968). The patients are all included in
a clinical trial at present proceeding at Radiumhemmet. In summary, at the
time of diagnosis, patients with operable carcinoma of the breast are randomized
into three different groups receiving the following types of treatment: (1) radical
mastectomy only, (2) radical mastectomy followed by local irradiation, (3)
local irradiation followed by radical mastectomy. Healthy subjects, matched for
age with the affected patients, served as controls.

Treatment was given with “°Co gamma irradiation or high energy electrons
and the doses were planned individually. Postoperative irradiation treatment
was directed against the axilla, infra- and supraclavicular regions, both ret-
rosternal regions and the chest wall with preoperative irradiation to the same
regions and the breast; the target dose was always 4 500 rad over a period of 6
to 7 weeks.

The total number of lymphocytes per ul blood was calculated from con-
ventional counts of the number in a hemocytometer and determinations of the
frequency of various cell types on air-dried blood smears by May-Griinwald and
Giemsa staining.

Human lymphocytes which unspecifically bind sheep erythrocytes to their
cell membranes (E rosette-forming cells) are considered to be of thymus origin.
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Lymphocytes having cell surface bound receptors for activated complement C’3
are labelled as nonthymus derived (EAC rosette-forming cells). (For references
see discussion.) The frequency of these cell types in the peripheral blood
lymphocyte population was established before and after local radiation therapy
in human subjects.

Lymphocytes for rosette formation were obtained by gelatin sedimentation
from defibrinated blood without heparin, with subsequent filtration through a
nylon wool column (PeriLMANN & PErRLMANN 1970) followed by centrifugation
through a layer of ficoll-isopaque (Boyum 1968). The cells prepared in this way
regularly contained at least 99 per cent of lymphocytes. The preparation of
lymphocytes employed for stimulation tests was performed in the same manner
except that the filtration through nylon wool was omitted. The cells thus
contained significantly more monocytes than the cell suspensions used for rosette
formation.

The experimental procedure for E rosettes (spontaneous rosettes of sheep red
blood cells with human lymphocytes) will be described. Rosette formation tests
were performed by the method described by JonpaL et coll. (1972) with certain
modifications. Sheep red blood cells (SRBC) stored at + 4° C in Alsevers solu-
tion were washed three times with tris-buffered Hanks balanced salt solution
(HTS) and adjusted to a 0.5 per cent suspension (approximately 75 X 10° cells/
ml) in HTS, 0.25 ml of this suspension being mixed with 1 > 10° lymphocytes
in 0.25 ml HTS. The mixed cells were incubated for 15 min at 37° C, centri-
fuged at 200 g for 5 minutes in a refrigerated centrifuge (+ 4° C) and incubat-
ed overnight at 4 4° C. The pellet was then gently resuspended and one drop of
the cell suspension placed on a glass slide, covered with a cover slip, and sealed;
200 lymphocytes were counted and lymphocytes binding 3 SRBC or more were
regarded as positive. .

The experimental procedure for EAC rosettes (erythrocyte-antibody-comple-
ment binding cells) was as follows. SRBC stored and washed as described above
were adjusted to a 5 per cent solution in HT'S; 5 ml of this suspension were mixed
with an equal volume of a rabbit anti-sheep red cell serum diluted 1 : 2 000.
This serum was prepared by injecting SRBC, inactivated before use, into a rabbit.
The optimal dilution of the serum was determined in preliminary experiments.
The mixture of anti-SRBC serum and SRBC was incubated at 37° C for 1 hour,
washed three times with HTS and resuspended in the same volume; 5 ml of
active human serum (complement) diluted 1 : 10 were then added and the mix-
ture incubated again at 37° C. After 1 hour the cells were washed three times
and adjusted to a 1 per cent suspension, 0.25 ml of which was mixed with 0.25
ml HTS containing 1 X 10° lymphocytes. The cells were spun at 200 g for 5 min
and incubated for 30 min at 37° C; they were then resuspended with the help
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Table 1

Number of lymphocyies per ul blood and frequency of EAC and E rosette-forming cells before and after
preaperative, local radiation therapy of mammary carcinoma in 6 patients

Mean +SE

Before After
Lymphocytes per ul 18614-268 880+218 (0.01 > p> 0.005)*
EAC cells (%) 20.04+2.7 9.5+ 1.5 {p < 0.005)
E cells (%) 57.74+-3.4 60.94-2.6 (0.3 < p < 0.4)

* Statistical significance from Student’s t-test between the values obtained before and after therapy

Table 2

Number of lymphocytes per pl blood and frequency of EAC and E rosette-forming cells before and after
postopera*ive local therapy in 6 patients

Mean + SE

Before After
Lymphocytes per ul 2001 4160 896 +221 (p < 0.005)*
EAC cells (%) 16.0+2.8 8.3+2.7 (0.05 > p> 0.025)
E cells (%) 48.2 +4.9 55.241.7 (p = 0.05)

* Statistical significance from Student’s t-test between the values obtained before and after therapy

Table 3
Pooled data of Tables 1 and 2

Mean +SE
Before After
Lymphocytes per ul 19134170 8864149 (p < 0.005)*
EAC cells (%) 18.0+2.0 9.24-1.5 (p < 0.005)
E cells (%) 52.9+3.2 58.4 1.7 (0.025 > p > 0.01)

* Statistical significance from Student’s t-test between values obtained before and after therapy
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Table 4

Frequency of EAC and E rosette-forming lymphocytes of 6 healthy controls tested on two occasions with a
1 to 3 month interval

Mean 4-SE

Test T Test 1T
EAC cells (%) 20.04+3.8 21.04+3.9 (p> 0.4)*
E cells (%) 56.31+4.1 58.8+2.9 (p> 0.3)

* Statistical significance from Student’s t-test between the two test occasions
g

of a whirl mixer. The counting of EAC rosettes was carried out as described for
E rosettes. Every experiment included a control performed in exactly the same
way as stated above except that no complement was added to the incubation
mixture.

Lymphocyte stimulation tests were performed by suspensions of lymphocytes
being washed three times in HTS by centrifugation, counted in a hemocyto-
meter and suspended in Eagle’s medium supplemented with glutamine, penicillin
and streptomycin. The medium also contained 15 per cent of heat inactivated
human serum. Varying numbers of lymphocytes, suspended in 0.5 ml of this
medium, were then pipetted into conical bottomed, 15 ml screw cap tubes. The
mitogens, dissolved in the same medium, were then added in a volume of 0.5 ml.
Phytohaemagglutinin (PHA, Wellcome) was used in a final concentration of
0.5 pg/ml and poke weed mitogen (PWM, Grand Island Biological Comp.,
N.Y.) at a final concentration of 0.1 ug/ml. Tubes without mitogens served as
controls. The total volume of the incubation mixture was always 1.0 ml and all
cell concentrations were set up in duplicate. The tubes were closed loosely with
caps and incubated at 37° C in a humified 5 per cent COz atmosphere; after 72
hours 0.1 xCi **C-thymidine (specific activity 54 mCi/mmol) was added to
each tube. (For details concerning culture conditions and measurements of *C-
thymidine uptake, see the preceding paper (GLas & WasseErMaN 1974).)

Results

The frequency of blood lymphocytes forming E and EAC rosettes following
radiation therapy was investigated. Purified blood lymphocytes obtained from 12
individual patients were investigated for the frequency of E and EAC rosette-
forming cells before and within four weeks after radiation therapy. Half the pa-
tients were treated preoperatively and half of them postoperatively.
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Table 1 indicates that preoperative irradiation significantly reduced the num-
ber of lymphoid cells in the blood. The proportion of EAC rosette-forming cells
diminished significantly whereas the frequency of E-binding cells remained large-
ly unchanged. Patients receiving therapy postoperatively (Table 2) also had a
significant decrease in lymphocyte counts and in the frequency of EAC rosette-
forming cells after irradiation. The proportion of ‘E cells’ in these patients ex-
hibited a slight, but significant increase. The pooled data from both groups of
patients are presented in Table 3. A closer analysis of the individual tests revealed
that the therapy caused a decrease in the number of lymphocytes in all tested
patients. The frequency of ‘EAC cells’ decreased in 10 patients, remained
constant in 1 and was increased in 1 patient. In contrast, the E rosette-forming
cells decreased in proportion in 2 patients, remained unchanged in 1 and in-
creased in 9 patients.

The lymphocytes of healthy controls, matched for age with the carcinoma
patients, were similarly examined with regard to the frequency of EAC and
E rosette-forming cells. Each was tested on two occasions with an interval of 1
to 3 months. Table 4 indicates that the frequency of the two cell types failed to
differ significantly between the two tests; nor did they vary to any degree from
the values obtained in the carcinoma patients before therapy (p > 0.3 for EAC
and p > 0.2 for E rosette-forming cells).

The mitogen responses of blood lymphocytes following radiation therapy were
investigated. The results already presented revealed that the therapy reduced the
number of blood lymphocytes by approximately 30 per cent and that lym-
phocytes having receptors for activated C’3 decrease proportionally more than
the cells binding SRBC. Further to characterize the composition of the lym-
phocyte pool before and after the therapy, 6 of the patients tested were also
examined for the response of their blood lymphocytes to PHA and PWM in
vitro.

Preliminary tests disclosed that the PHA response of 0.5 X 10° blood lym-
phocytes, obtained from the same healthy individual, varied considerably on
repetitive testing. The differences in absolute thymidine incorporations, which
exceeded a factor of 3, were considered not to reflect variations in the composi-
tion of the lymphocyte population tested, but rather to be due to unknown dif-
ferences in the culture conditions of the cells. For this reason, the mitogen re-
sponsiveness of the lymphoid cells from the diseased patients was always expressed
in relation to the response of a healthy control whose lymphocytes were cultured
at the same time. Each carcinoma patient was examined twice, once before and
once after treatment. Lymphocytes from the same normal donor served as control
cells on both these occasions. It was thus assumed that the response of the cells
from the healthy subjects remained constant before and after the therapy of
those with carcinoma.
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Fig. 1. 14C-thymidine incorporations by various numbers of blood lymphocytes obtained before
and after therapy in carcinoma and a control. The lymphocytes were stimulated by a) PHA
and b) PWM. O O Lymphocytes of diseased patient with and O- - -O without stimulant,
| ® Lymphocytes of control with and @- - -@ without stimulant.

Fig. 1 serves to illustrate a test of the in vitro responsiveness, expressed as logo
counts per minute (cpm) of incorporated *C-thymidine of lymphoid cells to
PHA and PWM as a function of cell number. It can be seen that the PHA re-
sponse increased in an almost linear fashion on increasing the number of cultured
cells from 0.5 X 10° up to 2.0 X 10°. A further increase in cell concentration
resulted in a flattening off of the curves. Moreover, this particular test indicated
that the PHA responsiveness of the lymphocytes from the patient with carcinoma
increased after therapy, assuming that the true reactivity of the control lym-
phocytes remained at the same level. With PWM as a mitogen an almost linear
increase in thymidine incorporation was obtained in the dose range of 0.5 to
8.0 X 107 cells per ml of culture medium. It is obvious that in this test the PWM
response of the lymphocytes from the patient increased after irradiation.

The mitogen responses of the lymphoid cells of the individual patient before
and after therapy, are presented in Fig. 2. Isotope incorporation, obtained by
varying numbers of cultured cells, is expressed as a percentage of cpm incorporat-
ed in parallel cultures containing the corresponding number of lymphoid cells
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Fig. 2. a) PHA and b) PWM responses of the lymphocytes in 6 patients with carcinoma of
the breast before and after radiation therapy. The cells from each patient were cultivated at
five different cell concentrations. Symbols represent the thymidine uptakes expressed as per-
centages of the values for the lymphocytes of the controls. Cases 2, 3 and 4 received preopera-
tive and Cases 1, 5 and 6 postoperative therapy. Thymidine incorporations in Case 6 are
illustrated in Fig. 1 a. @ ® Values obtained before and X X after radiation the-

rapy.

from the healthy controls. The PHA response of the lymphocytes of the affected
patients is markedly lower than that of the controls. This difference is best ob-
served, with one exception, with low concentrations of cultured cells. The PHA
responsiveness of the cell populations varied following treatment. An important
observation 1s that the change in responsiveness was highly dependent on the
number of cells per culture. Thus, the lymphocytes of the same patient could
exhibit an increased PHA reactivity when small numbers of cells, and a decreased
reactivity when large numbers of cells, were cultured. Similar results were ob-
tained with PWM as a stimulant. The responses of the lymphocytes before
treatment of the affected patients were markedly lower, with one exception,
than those of the controls. The PWM response of the lymphocytes following
treatment increased, in 2 patients most markedly. This enhanced reactivity was
most conspicuous with low doses of cultured cells.

The pooled data, illustrated in Fig. 2, are presented in Tables 5 and 6, respec-
tively. It is obvious that the PHA responsiveness of the lymphoid cells from the
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Table 5

PHA responsiveness of various numbers of blood lymphocytes obtained before and after radiation therapy.
Y C-thymidine incorporations by the cell cultures are related to the values obtained in corresponding cultures
JSrom the controls. Mean values, expressed as percentages of controls calculated from the data presented

in Fig. 3

Cell number per Mean+SE
culture (x10%)

Before After
0.5 48-+14 (0.01 > p> 0.005)* 71420 (p = 0.2)**
1.0 534 6 (p < 0.005) 70427 (0.3 > p> 0.2)
2.0 60412 (0.01 > p > 0.005) 76+23 (0.2 > p> 0.1)
4.0 83418 (0.2 > p> 0.1) 71+£13 (02> p> 0.1)
8.0 89413 (p> 0.2) 67415 (0.2 > p> 0.1)

* Statistical significance from Student’s t-test between the values obtained before therapy and the
corresponding values obtained for controls

** Statistical significance between the values obtained before and after therapy

Table 6

PWAM responsiveness of various numbers of blood lymphocytes obtained before and after radiation therapy.
W C-thymidine incorporations by the cell cultures are related to the values obtained in corresponding cultures
Srom the controls. Mean values, expressed as percentages of controls, calculated from the data presented

in Fig. 4

Celi number per Mean 4 SE
culture (x109%)

Before After
0.5 65+32 (p> 0.1)* 133+ 44 (0.05> p> 0.0025)*
1.0 62434 (p> 0.1) 2144114 (0.3 > p> 0.2)
2.0 544-30 (0.1 > p> 0.05) 144+ 80 (p > 0.4)
4.0 49430 (0.1 > p> 0.05) 93+ 51 (0.3 > p> 0.2)
8.0 734-27 (p> 0.2) 814 33 (p> 0.4)

* Same as in Table 5.

diseased patients before therapy was significantly lower than that of the healthy
controls. This impaired reactivity was best observed with small concentrations
of cultured cells. Following irradiation, the responsiveness increased by 0.5 to
2.0 X 10° cells per culture and there was a slight decrease with higher cell
numbers. However, neither of these effects, when presented in this manner, was
statistically significant. The mean PWM responses of the cell populations
mentioned failed to differ significantly from those of the controls.
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Table 7

Changes of the PHA and PWM responses of the lymphocyles following radiation therapy. The values are
expressed as percentages of the values, in relation to the controls, obtained before the therapy. Mean values
calculated from the dala presented in Figs 3 and 4

Cell number per Mean+SE
culture (x10°)

PHA PWM
0.5 210468 (0.025 > p> 0.01)* 3334-107 (0.1 > p > 0.05)*
1.0 129438 (p> 0.2) 5324297 (p > 0.1)
2.0 125420 (0.1 > p > 0.05) 300+ 93 (0.1 > p > 0.05)
4.0 102 425 (p > 0.4) 258 £62 (0.05 > p > 0.025)
8.0 85419 (p> 0.2) 1124+ 24 (p> 0.3)

* Statistical significance from Student’s t-test between values obtained before (100 %) and after
the therapy, with PHA or PWM respectively as stimulants

Enhanced responsiveness after radiation therapy was evident for this mitogen.
The data are also presented in Table 7 in which the responses of the lymphoid
cells after therapy are expressed as percentages of the values obtained before
treatment. This manner of presentation demonstrated that the responsiveness to
PHA but not to PWM increased significantly following therapy with the lowest
concentration of cultured cells.

Discussion

The present investigation was undertaken primarily to examine the changes
in the peripheral blood lymphocyte population following local therapy of pa-
tients with mammary carcinoma. Closer knowledge of the side effects on the lym-
phoid apparatus caused by therapy may be of much importance since the im-
mune defence may be disturbed. The aim of the therapy may thus be lost and
the patients may be rendered more susceptible to infection.

The results of the present work have clearly demonstrated that the lymphocyte
pool in peripheral blood is markedly reduced by local therapy, in agreement with
the results of other investigators (Goswirz et coll. 1963, MEYER & Sayre 1970,
McCrepIE et coll. 1972, STIERNSWARD et coll.). In an attempt to characterize
any possible changes in the composition of the lymphocyte population, four dif-
ferent markers, more or less specific for various types of lymphocytes were used:
(1) The frequency of lymphocytes having the capacity to bind SRBC unspecif-
ically to their cell membranes (E cells). Strong support has arisen for the view
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that, in the human subject, these are T cells (Braiv et coll. 1970, Brain &
GorpoN 1971, Jonpar et coll.); (2) The frequency of lymphocytes bearing re-
ceptors for activated C'3 (EAC) being considered as non-T cells. Considerable
evidence exists that B cells possess these receptor structures (Bianco et coll. 1970,
Micurmayr & Huser 1970, Dukor et coll. 1971, Jonpar et coll.) although
it is possible that this specific receptor is not entirely restricted to this type of
lymphocyte. Recent data indicate that another cell type, probably neither a T
nor B lymphocyte, designated a ‘null-lymphocyte’ ( GREENBERG et coll. 1973),
also possesses this type of receptor (WiczerLL & PERLMANN, personal commu-
nication); (3) Responses of lymphocyte populations in vitro to PHA. This
mitogen stimulates predominantly T cells as well as lymphoid cells bearing mem-
brane bound y globulins, presumably B cells (PHiLLips & Rorrt 1973); (4)
Responses of lymphocyte populations in vitro to PWM. This agent seems to
stimulate B cells as wells as T cells (CHESSIN et coll. 1966, DoucLas et coll.
1967). The two former tests identify the different lymphocyte sub-populations
whereas the latter tend to reflect changes in the relative frequency of cells capable
of being triggered to increased DNA synthesis by these mitogens. The stimulation
tests also revealed the ‘health’ of the lymphocytes which are potentially capable
of blast transformation in response.

The results demonstrate that the frequency of E and EAC rosette-forming
lymphocytes in the patients with carcinoma fails to differ significantly from the
values obtained in the controls. However, the responsiveness of lymphocytes from
the former to PHA proved to be significantly lower than that of cells obtained
from controls. This difference was most evident when the responses of small num-
bers of cells per culture were employed; an impaired mitogen responsiveness of
such lymphocytes has been confirmed by GarriocH et coll. (1970), WHITTAKER
et coll. (1970), Ducos et coll. (1970), Hann & Takira (1972), and LANDER &
BoNe (1973) but denied by Rosinson & Hurvitz (1966), Ricar et coll.
(1966), RoserTs (1970), SutHERLAND et coll. (1971), and Fisuer et coll.
(1972). These discrepancies in the results may be explained by different
lymphocyte culture conditions; the relationship between the cell number and the
response to the mitogens support this view. The importance of an optimal con-
centration of the stimulant has also been stressed by other investigators (Ducos
et coll., LanpEr & Bone). No difference in PWM responsiveness between patients
with carcinoma and the normal controls was evident.

The irradiation of patients with carcinoma decreased the frequency of EAC
rosette-forming lymphocytes significantly whereas the proportion of E rosette-
forming cells (mainly T cells) exhibited a slight, but definite increase. Such
changes were not observed in the controls during the same time period. These
results are in some disagreement with those obtained by StJErRNSWARD et coll.
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who reported the reverse effect after the treatment of patients with mammary
carcinoma. However, this apparent discrepancy may be explained by the fact
that the frequency of contaminant nonlymphoid cells, such as monocytes, dif-
fered in the two investigations. During the present preparation of the lymphocyte
suspensions, the cells were passed through a nylon column to remove any others
that might be adhering whereas such a step was apparently not included in the
tests described by STJERNSWARD et coll.

A number of reports have appeared in which the PHA response of lym-
phocytes from the peripheral blood was examined before and after the therapy
of malignancy; some of the investigators reported decreased responsiveness fol-
lowing irradiation (MiLLARD 1965, THOMAS et coll. 1971, ILBERY et coll. 1971,
StjERNSWARD et coll.) whereas others recorded an increase {( McCREDIE et coll.
1972). The present results may offer some explanation for these contradictions.
In general, the lymphocytes of the same subject exhibited an increased responsive-
ness both to PHA and PWM following irradiation when small concentrations of
cultured cells were used and a decrease at higher cell concentrations. The results
of the statistical analysis however do not permit more than a suggestion that
therapy of a malignant lesion may enhance the mitogen responsiveness of lym-
phocytes and that this effect can only be expressed when small numbers of cells
per culture are employed. One explanation for these cell dose dependent results
may be that the optimal number of mitogen molecules for triggering the lym-
phocytes to DNA synthesis is not the same for cells subjected to irradiation. The
number of mitogen molecules per cell theoretically available with small numbers
of lymphocytes per culture is then higher than when large numbers of cells are
used. Thus, lymphocytes which require many PHA or PWM molecules to be
triggered increase in proportion after therapy either due to enrichment of such
cells or to radiation induced changes in the activation threshold of the lym-
phocytes. Another explanation may be that the nutrients present in the culture
medium permit only optimal cell metabolism for a very limited number of lym-
phocytes; and furthermore that a high cell number per culture, containing the
same volume of medium, results in an exhaustion of the nutrients during the first
few days of culture and causes subsequent decreased cell activity. This could
theoretically create a situation in which small numbers of responsive lymphocytes
might yield higher thymidine incorporations per unit cell number on the fourth
and fifth days of incubation than larger cell numbers.

In conclusion, the present results have demonstrated that the local therapy of
patients with carcinoma of the breast causes a depletion in the pool of lym-
phocytes in the blood. The frequency of EAC rosette-forming cells decreases and
that of E rosette-forming cells increases. The lymphocyte stimulation tests with
unspecific mitogens suggest an increased reactivity of the lymphocyte population
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following irradiation. However, this effect is dose dependent and seems to hold
true only for low lymphocyte concentrations. The increased responsiveness of
lymphocytes can be demonstrated only if variations in culture conditions are
taken into consideration. The relevance of these findings to the in vivo situation
remains to be elucidated. In any event a large proportion of blood lymphocytes
following therapy appear to remain and be capable of being activated and pos-
sibly reacting against foreign structures on malignant cells. Such an immune
response has been suggested to operate in at least some cases (Moore & Foort
1949, Berc 1959, CuTLER et coll. 1969, Hamrin 1968, CuaN et coll. 1971).
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SUMMARY

Peripheral blood lymphocytes in mammary carcinoma were examined before and after
radiation therapy. The proportion of those binding sheep erythrocytes (thymus-dependent
cells) or those having receptors for activated complement (thymus-independent cells) was
similar to that of healthy controls. The treatment produced lymphopenia and the proportion
of thymus-independent lymphocytes decreased, although that of the thymus-dependent cells
increased. The results suggest enhanced mitogen responsiveness with low cell concentrations
and impaired reaction of cultures containing those that are higher.

ZUSAMMENFASSUNG

Vor und nach Bestrahlung wurde eine Untersuchung der Lymphozyten im peripheren
Kreislauf vorgenommen. Die Proportion solcher Lymphozyten, die Schaferythrozyten
zu binden vermochten (thymusabhingige Zellen) und solcher die Rezeptoren fir ak-
tiviertes Komplement enthielten (thymusunabhingige Zellen) war dieselbe wie fiir normale
Kontrollen. Die Strahlenbehandlung rief eine Lymphopenie vor und das Verhiltnis von
thymusunabhiingigen Zellen nahm ab, obwohl das Gegenteil fiir die thymusabhingigen Zel-
len zutraf. Die Resultate zeigen, dass niedrige Konzentrationen eine erhhte Reaktion auf
Mitogen aufweisen, jedoch umgekehrt hohe Zellkonzentrationen in Kulturen nur eine geringe
Reaktion.

RESUME

Les auteurs ont examiné avant et aprés traitement par les radiations les lymphocytes du
sang périphérique dans le cancer du sein. La proportion de ceux qui se fixent aux érythro-
cytes du mouton (cellules thymo-dépendantes) ou ceux qui ont des récepteurs pour le com-
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plément activé (cellules thymo-indépendantes) sont semblables a celles des sujets témoins
sains. Le traitement entraine une lymphopénie et la proportion des lymphocytes thymo-indé-
pendants diminue alors que celle des cellules thymo-dépendantes augmente. Ces résultats
font penser que les faibles concentrations cellulaires s’accompagnent d’une capacité de ré-
ponse mitogéne augmentée et que les cultures contenant une plus forte concentration cel-
lulaire ont une réaction diminuée.
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