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Abstract

In this work we studied the effect of radiotherapy on normal cells in pa-
tients with cervix tumors treated only by Gamma rays. In our laboratory,
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after lymphocytes separation, we tested the proliferation system of these
cells against the Phytohemagglutinin and the Concanavalin A antigens;
At the same time we tested their sensitivity to lyse the erythroide tumor
cells line K562. In according to the clinical stage of disease the 25
patients studied were divided in two groups; Group I composed of 14
patients at stage I and II proximal, received 50 Gy by Cesium 137
source, in intrauterine and in continue treatment during 4 days. The
second group composed of 11 patients at stage II distal and III, received
50 Gy by cobalt 60 source in extrauterine, the treatment is fractionned
in 3 to 5 times by week, at each time the patient received 2 to 3 Gy. To
compare with their immunological statuts before treatment, until 1
month after total dose received, all of our patients lost transitory their
capacity to prolifere in vitro. Although the capacity to lyse the tumor
cells is diminished in cancer patients, the drop of this activity is observed
principally in the group I. In group II in addition to their relative
resistance of NK activity The selective recuperation of T lymphocytes
stimulated by Concanavalin A is also observed.

Introduction

Cervical cancer is presently one of the most common maligency of
the female genital tract in our country (1). The most important
prognostic factors in this tumor are clinical stage of disease, which are
involved in the selection of the appropriate therapy (2). The radiation
constitue one of the key therapy in this cancer (3). In addition cervix
tumor is a lymphophyl tumor and radiotherapy is found to significantly
influence the immune function of treated patients (4). In another hand
there is ample evidence for depression of immune function, especially
cell mediated immune reactions in patients with advanced malignant
disease (5). Some test mainly invitro, with separated mononuclear
peripheral blood cells confirmed the correlation between normal
immune reactivity and good prognosis (6). Methods of radiation
therapy, such as source and field, exposure of hematopoetic tissue, as
well as the total dose delivered within a certain time, may also contribute
to the controversial test results (7). Ultimatly, immunological tests
applied may be of questionable sensitivity for the detection of
alterations of immune function of lymphocytes subpopulations. Hence
in our present work we investigated the immune function of patients
with cervix tumors using lymphocytes blastogenic response test and
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natural killer cytotxicicity assay before and after treatment according to
the gamma ray method applied.

Materials and Methods

Patients

25 patients aged for 30 to 50 years, received their treatment at the
service of radiotherapy of Institut. They were divided in two groups;
group I consisted of 14 patients histologically classified with cervix
tumor at stagel or stage II proximal, this group received 50 Gy in
intrauterine from the cesium 137 source, it is delivred in continue
during 4-j days. Group II composed of 11 patients heaving tumor at
stage II distal or stage III received an extrauterine gamma ray by cobalt
60 source. 50 Gy is fractionned in 3 to 5 times by week, at each time the
patient received 2 to 3 Gy.

WBC counts

Blood counts from 25 patients and 6 controls women were
performed in the hematologie service laboratory of our hospital,
Differential counts were obtained from blood smears stained with May-
Grunwal-Giemsa stain.

Isolation of perinheral blood lymphocytes

Peripheral blood lymphocytes were obtained by a modification of
the method of Boyum (8). 20 ml of blood collected with heparin were
layered on top of a barrier consisting of 10 ml of 9% Ficoll
(Pharmacia). The test tubes were centrifuged at 860g for 20 minutes.
Cells remaining on top of the barrier were collected carefully and
washed twice in normal saline. The final cell suspensions were adjusted
in RPMi 1640 medium (Gibco) containing 10% heat inactivated fetal
calf serum (FCS, Gibco), 4 mM glutamine, 50 ug Gentamycine and
5xl()"5M Mercaptoethanol (Sigma, Paris, France).

Proliferative responses

Lymphocytes were plated in 96 well plates-bottom plate (No.3799,
costar, Cambridge, MA). Each well contained 4xl05 cells in 100 ul of
medium. Mitogens were added in 100 ul of medium/well at the
following final concentration: Phytohemagglutinin (PHA, Sigma, NY)
10 ug/ml, concanavalin A (ConA, Sigma, NY) 25 ug/ml. Cultures were
set up in triplicate and incubated at 37°C in 5% atmosphere CO2 for 72
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hrs. 18 hrs before harvested, (3H) thymidine (Dositek, France, specific
activiy, 40uci/mMole) is added at I uci/well. Cells were harvested and
washed on whatman filter (934-AH, Reeve Angel) using a Dynatech
Titertek harvester. Triplicate samples were counted for Imn/sample in a
liquid scintillation counter in counter Beta (type LKB).

K562 cell line

A human erythromyeloid Leukemia cell line K562 is used as a
target of NK activity in a cytotoxicity assay. This line is maintained in
culture in our laboratory.

Cytotoxicity assay

Cytotoxic function of NK is examined by a specific 5lcr-release
assay for 4-hrs incubated analysis. The method and formula for
calculating specific cytolysis have been previously described (9). The
target cells were labelled with lOOuci of Na2Cro4 per I x 10̂  cells,
washed and seeded in to 96 round well dishes at 5 x 103 cells /well.
Suspensions of effector cells were then added to triplicate wells to give
50/1 (E/T) ratios in final volume of 200 ul. After 6 hrs of incubation,
100 ul of supernatant is removed from each well and counted in a
gamma counter.

Percentage lysis is determined by the formula:

, T . Experimental CPM - Control CPM
% Lysis = — - xlOO

Maximal CPM - Control CPM

The CPM control is obtained from wells receiving target cells and
medium only, and CPM maximal is obtained from wells receiving
HCI 4N.
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Results

I) Radiotherapy and lymphocytes proliferation

Table I : Repartition of WBC and lymphocytes proliferation in cancer
patients

Controls (6)

Patients (25)

Grl(14)
Gr II (1 1)

Number WBC
mm 3

7740 ± 491

8133 ±5300
7800 ± 2700
8466 ± 5300

PHA
lOug/ml

CPM x 103

12,4 ± 1,3

6,6 ±4,1
7,1 ± 2,2
6,1 ± 3,4

Con A
25 ug/ml

CPM x 103

7,5 ± 1,9

2,3 ± 1,8
2,5 ± 1,4
2,1 ± 1,8

Patients studied were divided in two groups, group I receiving 50
Gy in intrauterine in continue treatment, and group II receiving 50 Gy
in extrauterine fractionned in 3 to 5 times a week at each time the
patient received 2 to 3 Gy. Before study the effect of radiotherapy on
lymphocytes we compared the lymphocytes status between patients and
controls women heaving the compared age. We showed in Table I an
increased number of white lymphocytes in cancer patients essentially in
group II; however the test of lymphocytes proliferation using PHA
(lOug/ml) and con A (25 ug/ml) in all groups analysed is decreased 2
times with PHA and 3 times with ConA. As shown in Table II after
treatment the number of white blood is decreased in cancer patients and
it is accompagned by a drop in response to lectin.

Table II: The effet of radiation on the WBC number and lymphocytes
proliferation

Controls
Pretreatment
After treatment

Number WBC
m m 3

7740 ± 491
8133 ±5300
5622 ± 2820

PHA
lOug/ml

CPM x 103

12,4 ± 1,3
6,6 + 4,1
1,1 ±2,3

Con A
25 ug/ml

CPM x 103

7,5 ± 1,9
2,3 ± 1,8
0,8 ± 1,2
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Like shown in figure 1 the negative response is not selective. To
evaluate this response, expressed in relative index of proliferation (RIP)
during 2 months of treatment figure 2 showed an increased response
after 1 month preferencially in group I. This type of response is
confirmed after 2 months. With PHA The RIP is respectivly
corresponded in group I and II to 0,2,5 and 0,2 and for ConA to 0,29
and 0,2; However this response is still lesser to 0,7 normal index value.

Figure 1: Comparaison of proliferation between patients treated with
radiotherapy

C =
c

Controls

NT Gl

NT = Patients non Treated GI = Group I Treated
Gil = Group II Treated

II) Radiotherapy and NK activity

To evaluate at the same time another immune function that may be
influenced by Gamma ray, NK activity expressed in percentage is
determined in 8 patients of each group. At the time of diagnosis as
shown in figure 3 the mean of NK activity is respectivly lower in cancer
patients than control group 14 vs 29% of lysis. After 7 days of
treatments this activity is diminished in group I, however in groupe II
heterogenous results were obtained, two patients of eight had a normal
NK activity with 24% of lysis.

Discussion

The influence of radiation therapy on the immune function of
cancer patients is still controversial. Some studies report a strong and
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Figure 2 : Kinetic of Proliferation after treatment with radiotherapy
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Figure 3 : Comparaison of NK cells activity before and after Therapy
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sustained immuno suppression subsequent to radiotherapy, whereas
others demonstrate an increase in immunological functions (10). In our
present investigations we select two populations with tumors cervix
treated by two differents methods of radiotherapy. Group I received 50
Gy in intrauterine by cesium 137 source and in continue way; Group II
treated by cobalt 60 in extrauterine and received 50 Gy divided in
fractions. To compare with control women our initial finding noted the
negative response of immune system in our patients influenced by the
malignant disease. In another hand after therapy lymphocytes mitogen
responses is markedly reduced in all patients. This is suggest a negative
influence of Gamma ray on T lymphocytes proliferation independently
of method applied. The sensitivity of T lymphocytes is discussed by
some authors and showed an heterogenous result (11,12). In our work
the drop of blastogenic response was transitory and the increase
proliferation is observed after one month of treatment, this activity
seems more prononciated in patients for group II treated by cobalt 60
source in extrauterine. In addition lymphocytes stimulated by
concanavalin A recuperated more rapidly; Many work indicated that T
suppresseur cells were preferentially stimulated by concanavalin A(12),
this suggest that T suppresseur cells probably recuperated better than
other type of T cells and confirm the radio-heterogenous sensitivity of
T lymphocytes.

The NK activity is another immune function analysed in our work.
Like some studies this activity tested on K562 line was lower in patients
with tumor cervix(l 3), however when we compared this function before
and after therapy we found diminition of NK activity only in the group
I that treated by cesium 137 in intrauterine. If these finding confirmed
on large group of patients, the relative radioresistance of NK cells
showed in the second group treated locally in extrauterine may be an
interesting result because it is related in part to the method selected for
this work.
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