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Synopsis We have investigated the spleen cell response to Con A in terms of the blastoformation response of lympho-
cytes, which is known to be an index of the nonspecific immune response of the host organism, in various stages of ex-
perimentally induced lesions of the murine uterine cervix. It was found that, under the controlled conditions of the
present experiment, suppressor T cells are induced in histological samples exhibiting AT III or severer lesions, which
correspond to carcinoma of the uterine cervix. This fact suggests the possibility that antibody synthesis is suppressed.
In animals administered the immunopotentiator, ATSO, the development of malignant lesions of the uterine cervix
was suppressed, the induction of suppressor T cells was suppressed and the response of spleen cells to Con A was found

to decrease.

Key words: Cell mediated immunity « Spleen cell « Cervical cancer « Suppressor T cell

Introduction

It is of great importance to determine the
nature of the host’s immune response at various
stages of cancer of the uterine cervix. The cur-
rent research was undertaken to measure one of
the non-specific immune responses, the blasto-
formation response of lymphocytes and to
determine at which stage significant changes in
this response occur. Furthermore, in order to
determine the effects of administered immuno-
potentiator, histological and immunological
studies, i.e. in terms of the blastoformation re-
sponse of lymphocytes, were made on the cer-
vical tissue following immunopotentiator ad-
ministration and its effectiveness in preventing
such lesions was investigated. '
~ Many reports of experimentally induced cer-
vical cancers have appeared since Cioli’s study
in 1929. In the present study we have used the
experimental model of Taki and Iijima for pro-
ducing cervical cancers in the mouse within a
brief period and with a high incidence by ap-
plication of 20-methylcholanthrene (20-MC) by
means of a cotton thread inserted into the
murine uterine cervix. It is of particular in-
terest in such studies to determine the nature of

the changes in the spleen cell response to Con-
canavalin A (Con A)? at various stages of the
development of such lesions. We have therefore
studied the correlation between the histology of
the cervical tissue obtained weekly between 1
and 12 weeks following insertion of a 20-MC
thread and this response in the excised spleens
in terms of the 3H-thymidine (3H-TdR) uptake
by the spleen. ATSO% from Coriolus versicolor
Iwade, as an immunopotentiator, was adminis-
tered and the differences in incidence between
treated and non-treated groups examined.
Finally, investigation was made of the effects of
this immunopotentiator on the spleen cell re-
sponse to Con A.

Experimental Methods and Results

1) Experiment I. Experimental induction of
uterine cervical cancer in the mouse.
Mature female ddY mice roughly 10 weeks
old were used. A total of 480 mice had the 20-
MC thread implanted. Excluding all animals
which died within a few days of implantation
or, at autopsy, in which the thread had become
removed, 309 animals were used in the study.
Method. Experimental cancers were pro-
duced using Taki and Iijima’s method? for 20-
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Fig. 1. Schematic drawing of thread application to mouse uterine cervix
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on Murphy’s method for producing uterine
cervical cancer) under the administration of
ether anesthesia. That is, a 15 cm piece of No.
20 cotton thread is cut and knotted at one end.
After 10 hrs rinsing in water, it is soaked in
alcohol ether. Next, 20-MC and bee’s wax (in a
ratio of 1:3 by weight) are heated and roughly
7 mm from the knotted end are then soaked in
the solution. Finally, the 20-MC thread is
inserted through the eye of a dull needle and
the thread lead from the external os of the
uterus to the cervidal canal and the needle is
extracted from the lower uterine horn. The
knotted end is thereby put in direct contact
with the external os. The other end is then
secured at the external uterine wall and the
abdomen is sutured (Fig. 1).

Animals were sacrified between 1 and 12
weeks following 20-MC thread insertion and
histological examination done only in those
animals in which the thread was found to re-
‘main in the cervical region. A 10% neutral
formalin solution was used for fixation. In
addition to Taki’s classification?), into 4 groups
normal, (photo 1); nonatypical hyperplasia,
(photo 2, 3); and atypical hyperplasia (AT),
(Fig. 2), subdivision of AT into AT I, (photo

Photo. 2. Hyperkeratosis

4), AT 11, (photo 5) and AT III, (photo 6) and the entire period from thread insertion until
invasive cancer (IC), (photo 7) were used. sacrifice.

Similar experiments were also performed in Among the 199 animals not administered IP,
animals administered the immunopotentiator the incidence of nonatypical hyperplasia de-
(IP), ATSO. IP was administered subcuta- creased with time, whereas those with AT II or
neously in doses of 100 mg/kg twice weekly for severer lesions increased. At III first appeared 4
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Photo. 3. Squamous metaplasia Photo. 6. Atypical hyperplasia (AT) III

Fig. 2.

AT I: Lesion limited to less than 1/2 of the epithe-
lium

AT 1I: Lesion extending over 1/2 of the epithelium

AT III: Lesion extending to all layers of the epithelium

Photo. 7. Invasive cancer

Photo. 4. Atypical hyperplasia (AT) I

- o5

Photo. 5. Atypical hyperplasia (AT) I1 weeks after thread insertion, and IC first ap-
peared after 9 weeks. After the 9th week, the
majority of animals had lesions at least as
severe as AT I (Fig. 3).

Among the 110 animals administered IP, the
majority had histological pictures less severe
than AT I. Malignant lesions (AT III or IC)
were found in only 2 of the animals autopsied
after 7 weeks (Fig. 4).

2) Experiment II. The correlation between
the histological severity of murine cervical

lesions and the spleen cell response to Con
Ab),
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Fig. 3. Weekly incidence rate of normal, nonatypical,
atypical and invasive carcinoma in cervical area of
mouse uterus after application of MC thread
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Fig. 4. Weekly incidence rate of normal, nonatypical,
atypical and invasive carcinoma in cervical area of
mouse uterus after application of MC thread
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Method. The uterus and spleen were excised
from ddY mice in which 20-MC threads had
been inserted. Histological examination of the
cervical region of the uterus was performed.
The excised spleen was minced in physiological
saline. Next, washing of the spleen cells was
undertaken by thrice centrifuging the cells in
physiological saline for 10 minutes at 1000
rpm. The spleen cells were then suspended in a
medium of 10% Fetal Calf Serum (FCS),
100 ug/ml SM and RPMI-1640 with 100 IU/ml
PC-G added. The cell count was adjusted to 2
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Fig. 5. Con-A method

—— sacrificed mouse and obtained the spleen

| minced the spleen then suspended in saline (5ml)

—— gpan at 1000rpm for 10 minutes (2-3 times)

| suspended in RPMI~1640 (added 10% FCS, 100pg/ml of SM,
& 100in/ml of PC-G)

| cell adjusted at 2 x 10%/ml

——1, 5, 10pg/ml of Con-A added

dispensed with 0.1ml in each well of microplate

(NUNC)

L incubated at 37°C, 5% CO, atmosphere for 48 hrs.

2

20pl of 5pCi/ml SH-TAR in RPMI-1640 with

; Hamilton dispenser
labelling for 16~18 hrs.

Lhaxvested with cell harvester

| uptake of 3H—TdR is counted with liquid scintilation

counter

x 106/ml and 0.1ml added to microplates to
which 0.01 ml of Con A at concentrations of 1,
5, or 10 ug/ml were added. Each plate was
then cultured for 48 hrs at 37.0°C in 5% CO;
and 3H-TdR 5 uCi/ml added. After 16-18 hrs
of labelling, the cells were harvested with a cell
harvester and the SH-TdR uptake measured by
a liquid scintillation counter (Fig. 5). All ex-
periments were performed in triplicate. The
SH-TdR uptake was expressed in terms of a
stimulation index (SI). The SI of a normal cer-
vical histological sample was taken as a control,
and the SI of each of the histological samples to
which 1, 5 or 10ug/ml of Con A had been
added were compared.

As shown in Fig. 6, the SI of the histological
samples from AT I to IC and of the samples to
which increasing concentrations of Con A were
added showed increasingly high SI values. That
is, the spleen cell response to Con A increased
in the order AT I, AT I, AT III and IC. Com-
parison of the responses of the control and AT
III tissue samples showed that the spleen cells
response to Con A was significantly greater
than control values in concentrations of Con A
equal to 1 or 5 ug/ml. Comparison of control
and IC tissue revealed significantly greater re-
sponses in the IC tissue at all concentrations of
Con A.
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Fig. 6. Stimulation Index in various histological types
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3) Experiment III. Spleen cell response to
Con A in animals administered or not ad-
ministered IP.

Method. 20-MC threads were inserted into
the cervical region of ddY mouse uterus in
order to produce neoplastic lesions and IP was
subsequently administered. The IP was ATSO,
which is a  polysaccharide derived from
Coriolus versicolor Iwade. IP was administered
subcutaneously twice weekly in doses of
100 mg/kg from the time of 20-MC thread im-
plantation until sacrifice. Uteri and spleens
were excised from the sacrificed mice and his-
tological examination of the uterine cervix
undertaken. The spleen cell response to Con A
was determined in the excised spleen tissue and
comparison made with that in mice not given
IP, according to each histological type. It was
found that IP administration resulted in sup-
pression of development of malignant cervical
cancers, details concerning which were noted
under the section concerned with Experiment
I. There was also a tendency for the spleen cell
response to Con A to be reduced in the IP ad-
ministered animals with nonatypical hyper-
plasia (Table 1), AT I (Table 2), AT II (Table
3), AT III (Table 4) and IC (Table 5) lesions.

Discussion

From the above experimental results, it is ap-

Table 1. The Stimulation Index at various
concentrations of Con.A in nonatypical

hyperplasia
Exper.
No. 1 5 10 (ug/mf)
=) 52 10.72 19.51 9.16
Lp +2.694 +3.678 +2.252
o 6.05 8.1 4.31
) 51 *+0.709 +1.624 +0.617

I.P.: Immunopotentiator
(AsL.P., ATSO was used)

(Mean = S.E.)

Table 2. The Stimulation Index at various
concentrations of Con.A in AT I

Exper.
No. 1 5 10 (ug/mi)
9.48  13.96  6.79
N ) 40 67 +2:300 #1114
4 29 718 3.67

*0.901  +1.308  +0.561

P<0.05 P<0.02

L.P.: Immunopotentiator
(As1.P., ATSO was used)

(Mean +S.E.)

Table 3. The Stimulation Index at various
concentrations of Con.A in AT 11

Exper.
No. 1 5 10 (ug/m1)
17.07  23.00  8.49
o ) 48 16907 16414 22237
@ 10 050 680 59

- *1.165  *1.259  x0.570

L.P.: Immunopotentiator

(Mean +S.E.)
(AsI.P., ATSO was used) .

Table 4. The Stimulation Index at various
concentrations of Con.A in AT III

Exper.

Ny 1 5 10 (ug/mi)
o g 291 2424 1198

Ip +7.236  +5.449  +4.326
@ 1 2.24 6.22 3.03

L.P.: Immunopotentiator (Mean % S.E.)

(As I.P., ATSO was used)
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‘Table 5. The Stimulation Index at various
concentrations of Con.A in I.C.

Exper.

1 5
No.

10 (ug/ml)

=) 3 28.90 46.97 22.23
+10.283  +9.860  +7.448

0.83 1.13 1.00

L.P.
+ 1

1.P.: Immunopotentiator (Mean =S.E.)

(AsL.P., ATSO was used)

parent that the development of lesions of the
uterine cervix in the mouse of AT II, AT III or
IC severity is suppressed due to the administra-
tion of the immunopotentiator, ATSO. Fur-
thermore, in comparison with control animals,
the spleen cell response to Con A was signifi-
cantly increased in AT III lesions, which corre-
sponds to carcinoma in situ. This response was
also significantly increased in IC lesions. Ad-
ministration of IP was found to significantly de-
crease the spleen cell response, as compared to
the response in non-treated animals.

It is generally held that T-cells play a major
role in the regulation of the immune response,
most important of which are the helper T cells
and suppressor T cells®). In experiments using
rats, Tada et al.® have demonstrated the pres-
ence of suppressor T cells in many immune re-
sponse phenorneria. Using mice, Benjamin?!
showed the presence of suppressor T-cells
which suppress antibody production in spleen
cells. It has also been reported that in the
mouse Con A stimulates T cells and induces
suppressor T cells. In contrast, Gershon et
al.??3 demonstrated the presence of suppressor
T cells among mouse spleen cells and also
showed the presence of helper T cells. From
those results, they concluded that, using their
experimental system, the functioning of either
suppressor T cells or helper T cells can be in-
duced. In the current study using mice, it was
predicted that the results discussed earlier
would be obtained using Con A as mitogen, in
light of the results of Gershon et al. That is,
suppressor T cells among spleen cells were in-

Acrta OBsT GYNAEC JPN Vol. 33, No. 2

duced by Con A in mouse uterine cervical tissue
with IC lesions. Consequently, it is thought that
the response was greater than that in the
controls. Furthermore, in the animals adminis-
tered ATSO, development of malignant lesions
of the uterine cervix was significantly sup-
pressed and the response of spleen cells to Con
A in these animals was indeed low. This low re-
sponse is thought to be due to the suppression
of induction of suppressor T cells by ATSO ad-
ministration. As a consequence, antibody pro-
duction increases and the development of
malignant lesions of the cervix decrease. In the
present experiments, the above-mentioned
results could be obtained under the given con-
ditions. Henceforth, further studies need to be
undertaken under different conditions.
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