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Abstract. The skin reactions to purified protein derivative (PPD), phytohemagglutinin
(PHA) and polysacchride antigens from streptococcal hemolyticus (PS-E), were dep-
ressed in the initial stage of the patients and markedly depressed in the end stage. The
number of T-cells in peripheral blood decreased with progress of illness, but the number of .
PHA-blastoid cells and active T-cells increased sometimes in the end stage. It suggests
that these factors as well as skin tests are useful parameters for evaluation of the cellular
immune status of the patients with primary liver carcinoma. The host’s immune status
was impaired frequently either by the disease itself or by chemotherapy. In cases receiving
chemotherapy in combination with the administration of OK-432, the depressed skin reac-
tion to PS-E improved often. These findings suggest that the administration of OK-432
affect the host and that result of this skin test is useful as a parameter to determine the
method and period of OK-432 administration and to judge its effectiveness.
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Introduction ' ' treatment of liver carcinoma. At present,
however, there are very few studies even on
the-cellular immune status of patients with
liver carcinoma. We have studied the cell-

It is well known that anticancer drugs
have a depressive effect on the bone marrow
and immune organs other than the intrinsic
action to inhibit the growth of tumor cells
1,2 Therefore, administration of anticancer
drugs should be preferable made in view of
the host’s immune status. To grasp the
host’s cellular immune status and to improve
the depressed immune status in the patients
with cancer will be helpful for promotion of 7 gupiecss
the host’s immunological surveillance.

ular immune status of patients with liver
carcinoma*®. In this paper, we report the
clinical significance of immunological moni-
toring tests, especially in relation to therapy.

Materials and Methods

: ; Subjects are patients who were admitted to the

Recently, immunotherapy against human Department of Internal Medicine, Yamaguchi Uni-
carcinoma has progressed®, and success of  versity School of Medicine during the period from
immunotherapy is expected ~also in the 1973 to 1978 and diagnosed histologically as hepa-
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tocelluar carcinoma (PHC) and a few patients with
metastatic liver carcinoma (MLC).

The effect of chemotherapy on cellular immune
parameters was studied in 17 cases. These cases
were divided into two groups. the chemotherapy
group of 8 cases with an average age of 63 years
old (5 males and 3 females including 4 cases of
MLC) and the immunochemotherapy group with
an average age of 52 years old (6 males and 3
females including 5 cases of MLC). OK-432 which
was made from streptococcal haemolyticus by Oka-
moto et al® was used as a iminunépotentiator in
the present study. OK-432 was given intramuscu-
larly 2 or 3 times a week at the mean average of
2.7 KE/week.

2. Cellular immune parameters
1) Skin ‘tests. '

Skin tests before and after the chemo- or imm-
uno-chemotherapies were performed at intervals of
62 days on’ an ‘average ‘in the former group and
of 45 days on an average in the latter group. The
following antigens were injected subcutaneously in
a dose of 0.1 ml each to the forearm of a patients.

The reaction. to PPD was judged 48 hours after
injection and that to PHA and PS-E, 24 hours
after injection. ‘

a) PPD : purified protein derivative (Japan BCG
Lab.), 0.08ug/0. 1ml

b) PHA : Phytohemagglutinin (Welcome Co.),
5ug/0. 1ml

¢) PS-E : polysacchride antigens extracted from

Table 1 Grade of skin test to antigen
Gra}de Erythema (mm)
0 0-4
1 5-9
2 10-14
3 15-19
4 20-29
5 30-39
6 “over 40

streptococcal hemolyticus (Su-strain) by the pro-
cedure as reported by Slade!®’, S5ug/0. 1 ml.

In judgment of skin tests, the size of reactive
erythema was graded according to the length of
its longest diameter'V as shown in Table 1. In
case of erythema of Grade 0 or 1, skin tests were
juged to be negative, and in case of erythema of
and over Grade 2, to be positive.

2) Count and subsets of peripheral lymphocytes

The count of peripheral lymphocytes was obtain-
ted from the laboratory data. T-cells were counted
using the sheep red blood cell rosette formation
method, and B-cells, using indirect immunofluores-
cence®. Active T-cells were counted by Wybran’s
method'?’. PHA stimulation was performed in the
following method. Lymphocytes were suspended 'in
TC-199 containing 20% bovine serum in the ratio
of 1-2X10° cells/ml, lpg of PHA-P (10xg/ml,

Table 2 Immune parameters in patients with hepatocellular carcinoma

Patients
Normal: control :

Initial stage ‘l End stage
Skin tests to PPD 89 (28) 54 22) 25 asy

(%of positive) PHA 86 (22) 3% (22 18 (16)

PS-E 82 12 54 1 12 (16)

mean=+SD

Lymphocytes (mm?®) 8004, 000 1,231+142(44) 632 +42 (51
PHA-blastoid cells (%) | 56 +3 (20) 34 £2 (38 4 £3 (10
T-cells (E-rosette %) 62 £3 (36) 48 £2 (39 41 +4 (20
" Active T-cells (%) 28 +2 (12 22 £2 (21 19 +2 (16)
B-éells (%) 27T +2 (10) 29 £2 (2D 31 +3 (14

() : Number of patients tested
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Difco, Detroit) was added, the suspension was
incubated in a 5% CO: incubator at 37°C for 3
days, and then the percentage of PHA blastoid
cells in the suspension was counted®'®.

Results

1. Cellular immune status of patients with
liver carcinoma

Table 2 shows various cellular immune
status in the. initial stage and in the end
stage (for one month before death) in com-
parison with that in healthy subjects. The
rates of positive reaction to various skin
tests in healthy subjects were 89.2% to
PPD, 86.3% to PHA and 82.3% to PS-E,
but in patients with liver carcinoma in the
initial stage, those were 54.5%, 36.3% and
54.5%, respectively. In the end stage of the
patients, the positive rates of skin tests were
25.0% to PPD, 18.7% to PHA and 12.5%
to PS-E. Thus, the results of these skin
tests suggest that cellular immune status of
patients with liver carcinoma have been
depressed already in the initial stage and
more remarkably in the end stage.

The peripheral lymphocyte count was
1,231 £142/mm® in the initial stage and
decreased significantly to 632+42/mm® in
the end stage.

The percentages of PHA-blastoid cells and
T-cells in the peripheral lymphocytes were
56+3%, 62+3% respectively in healthy
subjects, but those in patients with initial
stage of liver carcinoma were 34+3%, 48+
2%. In advanced stage of patients, the per-
centage of T-cells further decreased. The
percentage of active T-cells in healthy sub-
jects was 28+3% of peripheral lymphocytes,
but that was 224+2% in patients with liver
carcinoma in the initial stage and decreased
to 19+2% in the end stage. The percentage
of B-cells in healthy subjects was 27 +2% of
peripheral lymphocytes, but that was 29 +3%
in patients with liver carcinoma in the
initial stage, and increased to 31+3% in

the end stage. These results show a slight
rise in the count of ‘B-cells and a relative
fall in the count of T-cells in the peripheral
blood of patients with liver carcinoma.

2. Effect of therapy on various skin tests

Fig. 1 shows the changes in grade of skin
tests in chemotherapy and immunochemo-
therapy groups before and after treatments.
In most cases of the former group, the
grades of various skin tests decreased or
remained unchanged following the therapy.

EFFECT oF THERAPY ON SKIN TESTS
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The latter group, on the other hand, showed
a slight increase in the grade of skin tests
* after the therapy; that is, 6 cases to PS-E,
two to PHA and one to PPD. The mean
grade of PS-E skin test was 1.7 cm before
therapy, but increased to 2.6 cm after imm-
unochemotherapy. .

8. Effect of therapy on the peripheral lym-
phocyte count and the T-cell subsets.

Fig. 2 shows the changes in peripheral
lymphocyte count and T-cell subsets in the
same patients. In both chemotherapy and
immunochemotherapy groups, . lymphocyte
count decreased and significantly decreased
from 1, 3374471 to 938£522/mm® (P=0. 05)
in the chemotherapy group. T-cell count
decreased significantly from 601180 to 404
+231/mm® (PZ0.05) after chemotherapy.
The active T-cell count remained unchanged
or increased slightly in both groups.

Discussion

It has long been known that the positive

rate in the skin test to PPD is low in the
cancer patients!'¥. There are a few studies
on the results of various skin tests in pati-
ents with liver carcinoma, but as shown by
this study, the positive rate in case of liver
carcimona was as low as in case of cancer
of the gastrointestinal tract including gastric
carcinoma'®. It is noteworthy that the
positive rate ‘in the skin test in patients
with advanced cancer was remarkably low.
The results are similar to those reported by
Nemoto et al. from skin tests in patients
with advanced lung cancer’®. Those find-
ings indicate that the depression of cellular
immune status as shown in the delayed-type
skin test is specially remarkable in patients
with advanced cancer and that skin tests to
various antigens appear to be clinically
useful in such a way that the total cellular
immune status can be simply estimated also
in patients with liver carcinoma. In addition,
these tests are expected to be used as the
monitor for treatment of liver carcinoma.

In the present study, however, there are
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few cases showing improvement in skin tests
to PPD and PHA after chemotherapy and
even after immunochemotherapy, in contrast
to the results in patients with gastric carcino-
ma'®, This may have been due to immuno-
deficiency already existing in most of our
cases, which consisted predominantly of
advanced carcinoma. Therafter various tre-
atments may have had no influence on
the results of skin tests. Furthermore, this
phenomenon may be attributed to the larger
tumor load in patients with liver carcinoma
than those with other carcinoma.

The counts of peripheral lymphocytes and
T-cells in patients with liver carcinoma were
decreased after chemotherapy and the decre-
ase of the latter was significant. The cause
of such a decrease in T-cell count has not
yet completely elucidated, but the suppres-
sive effect of antitumor agents on the imm-
une organs? is considered as one of the
factors.

In recent years, the active T-cell has att-
racted our interest as a specific subsets
of T-cell'>»'”, In the present study, slight
decrease of active T-cell was observed in
the initial stage of liver carcinoma, compar-
ing with that of normal subjects. The active
T-cell count as well as PHA-blastoid cell
count remained unchange or slightly incre-
ased after treatment in both groups. Further
observations are necessary for understand-
ing relationship between the host’s cellular
immune status and chemotherapy of cancer
patients.

Referncs

1) Frei, E.: Effect of cancer chemotherapeutic
agents on normal tissues in man. Fed. Proc.,
26 : 918, 1967.

2) Karnofsky, D.A.: Late effects of immunosupp-
ressive anticancer drug. Fed. Proc., 26 : 925,
1967.

3) Salman, S.E.: Immunotherapy of cnacer, Pre-
sent status of trials in man. Cancer Res., 37 :
1245, 1977.

4) Kan. T.: Lymphocyte reaction in 'liver diseas-

"~ es, with special reference to the kinetics of

PHA-stimulated and E-rosette forming lympho-
cytes. Acta Hepatol. Jpn., 18: 455, 1977.

5) Kan. T., Nishioka, M., Nishimura, H., Take-

moto, T., Kato, S., and Awaya, K.: Cellular

immunity in hepatocellular carcinoma with

reference to the treatment. Clin. Immunol., 10:

377, 1978.

Nishioka, M.: Immue parameters in cancer

patients. Jpn. J. Clin. Pathol., 25 : 532, 1977.

7 ) Nishioka, M., Kodama, T., Kan. T., and Take-

moto, T.: Clinical significance of skin test to

streptococcal polysacchride, PS-E, in pateints

with liver cancer. Clin. Immunol., 11: 466,

1979.

Nishioka, M. Kodama, T., Kan, T., and Take-

moto, T.: Skin tests to streptococcal polysac-

haride for immune parameters in cancer pati-

ents. Clin. Immunol., 11: 461, 1979.

Okamoto, H., Shoin, S., Koshimura, S., and

Shimizu, R.: Studies on the anticancer and

streptolysin S forming abilities of hemolytic

streptococci. Jpn. J. Microbiol., 11 : 323, 1967.

10) Slade, H.D.: Extraction of cell wall polysac-
chride antigen from streptococci. J. Bacteriol.,
90 : 667, 1965.

11) Wile, A.G. Sparks, F.C, and Morton, D.L.
Monitoring immunotherapy with Bacillus Gal-
mette-Guerin by antibody titer. Cancer Res.,
37 : 2251, 1977.

12) Wybran, J. Levin, A.S., Spitler, L.E. and Fu-
denberg, H.H.: Rosette forming cells, immuno-
logic defeciency diseases and transfer factor.
N. Engl. J. Med., 288 : 710, 1973.

13) Koide, A.: Tuberculin response in cancer of
the stomach, colon, and rectum. Effect of dise-
ases activity. J. Jpn. Soc. Cancer Ther., 9:
335, 1974.

14) Jousset, M.A.: Diagnostic value of skin test
reactions to tuberculin in adults. Bull. Men.
Soc. Med. Hop. Paris., 50 : 834, 1926.

15) Nemoto, T., Han, T., Minowada, J., Angkur,
V., and Das, T.L.: Cell-mediated immune
status of breast cancer patients, Evaluation by
skin tests, lymphocytes stimulation, and counts
of resette-forming cells. J. Natl. Cancer Inst.,
53: 641, 1974.

16) Yachi, A., Imai, K., Abe. H., Hosokawa, S.
Kato, Y., and Wada, T.: Effect of immunoche-
motherapy with streptococcal preparation upon

6

~

8

~

~

9



68 Nishioka, M. et al.

cell-mediated immune responses of cancer lymphocytes. Immunology., 34 : 721, 1987.

patients. Cancer and Chemotherapy., 5: 87, 18) Hattori, T., and Yasuda, S.: Immunochemoth-

1977. erapy with Picibanil combination. Cancer and
17) Semenzato, G., Sarasin, A.P., and Gasparotto, Chemotherapy., 3 : 1265, 1976.

G.: Active E rosette formation by human





