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Summary, Tumor-infilttating

lymphocytes (TI L)

in histclogical sections

from 94 patients with ovarian malignancies were quantitated for their rela-
tion to the prognosis of the patients. It was found that the degree of lympho-
cyte infiltration directly affected the patients! survival rate and also related
to clinical staging of the patients, as well as grading and histologic typing
of the tumor, T lymphocytes characterized by alpha-naphtbyl acetate (ANAE)
staining were the major cells in the stroma of ovarian malignancies, Ultra—
structural study of TIL and cancer cells suggested that tumor cell degenera-
tion is related to the effect of TIL,
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Ovarian malignancy is the leading
cause of death in patients with gyneco-
logic cancer, The prognosis depends on
a multitude of factors including clini-
cal staging of the patients, cell grading
and histologic typing of the tumor,
residual tumor burden and systemic
immune status of the host, The possi-
ble relevance of tumor—infiltrating lym-
phocytes (TIL) in stroma to the pro-
gnosis of patients is so far poorly
understood, In view of the possible
role of TIL in the growth control of
tumor, we planned in this study to
evaluate the effect of TIL on the pa-
tients' survival rate and the probable
relationship between TIL and tumor
cell lysis,

MATERIALS AND METHODS

Subjects
HE stained sections from 94 spe—
cimens of ovarian cancers surgically

removed from patients admitted to our
hospital from 1982 to 1988, were in-
vestigated, These cases included 47 of
epithelial cancer, 20 of germ cell tumor,
17 of sex cord stromal tumor and 9 of
ovarian metastatic tumor, Frozen sec—
tions . and alpha-naphthyl acectate
esterase (ANAE) staining were made for
tumor specimens from 15 cases, Tumor
specimens from other 4 cases were sub—
jected to electron microscopic observa—
tion,

Observation on HE stained sections

The number of TIL within the
tumor cell-normal stroma interface was
examined (fig, 1), TIL in each of the
19 randomly sampled high power fields
were counted, and their number was
expressed by the mean value (x), Lym-
phocyte infiltration was graded as
being mild ( % <5); moderate (55 & <<
15) and marked ( x >15), respectively,
ANAE staining

The tumor tissues were fixed for
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Fig. 1, HE staining: ovarian serous
cystadenocarcinoma (3.5X 20). Ma-
rked diffuse TIL in the proximity
of tumor tissues,
Normal ovary specimen, Normal
lymphocytes with nuclear hyper—
chromatosis,few organelles.8000 x.
Fig. 4, Ovarian cystadenocarcinoma, Lym-
phocytes in contact with cancer
cell, have a lot of vial processes

Fig. 3.

24 h at 4C in 10% neutral formalin
calcium solution and for another 24 h
at 4°C in Holt's solution, The tissues
were then washed in running tap wa-
ter for 10 min, Frozen sections were
made (5 um thick) with the AO fro-
zen section machine, and immediately
stuck onto slides, These sections were
incubated for 2 h at 37 in a culture
medium containing freshly prepared
solution of hexazonium and alpha-naph-
thyl acetate (pH 5.,9-6.1).,The slides
were rinsed to be freed from visible
deposits and counterstained in the so—
lution of methyl green for 3¢ min,
rinsed again and dried, At least 100-20)
lymphocytes were counted under the oil
immersion objective, Cells with one or
several distinct gayly-coloured brown-—

on the cell membrane and a
hyperchromatic nucleus with deep
notch, Cancer cells appear to have
undergone degeneration. 6500 X,
Fig, 5. Ovarian matastatic cancer, Lymp-
hocytes in contact with cancer
cells, Cancer cells exhibit signs of
injury  including vacuolization
and cytoplasmic swelling, 6300 X.

red dots or spots in the cytoplasm were
scored as positive,

Electron microscopic examination

Fresh tumor tissues sampled within
5 min after cut-off of blood supply
were put immediately into the solution
of 2.5% glutaraldehyde and fixed at
4°C for 2 h, and then rinsed three
times in 79, sucrose solution, The tis—
sues were then subjected to further
fixing, embedding and ultramicrotomy,
successively, The catcinolytic effect of
TIL on tumor cells was examined under
the transmission electron microscope,

RESULTS

1. The degrees of tumor lympho-—
cyte infiltration
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1) Clinical staging: The pair wise
difference in the degree of tumor lym-
phocyte infiltration between stages |
and J, N was highly significant (ta-
ble 1; P<{0.01), Similarly, the differ—
ence between the stages J and J, N
was also significant (P<{0,05), The
difference in TIL between | and |,
as well as between stages J and I,
however, was insignificant, These re—
sults showed evidence of abundant TIL
in the stroma of early—stage neoplasm,

2) Tumor cell grading: In the 94

cases studied, there were 47 of epithe-
lial ovarian cancer, The degree of
tumor lymphocyte infiltration in cases
of grade ] was much higher than in
those of grades § and K, the differ~
ence being of statistical significance
(P<0.05), but the difference between
cases of grades | and §, was insig~
nificant (table 2, P>>0.05), These res—
ults suggest that cases with well dif-
ferentiated tumor cells have high degree
of tumor lymphocyte infiltration,

3) Histologic typing: We investi-

Table 1. Staging of ovarian malignancies versus degree of TIL
TiL L P value
Stage n (& is) versus vVersus VEr sus
, (4) (3) (2)
(1)1 17 17,i2:£7.61 <0.01 <0.05 >0.05
(2) I 20 16.98+8.33 <0.01 <0.05
(3)1 39 11.47£8.14 >0.05
(4) VWV * 18 8.75:+6.88
Table 2. Grading of ovarian malignancies versus degree of TIL
. TIL P value
Grade n >
(x £s) versus(3) versus(2)
(1) 1 17 16.13£8.25 <0.05 <0.05
(2) 1 23 8.34%6.28 >0.05
(3) I 7 7.85%5,52

gated .47 cases of epithelial cancer, 21
cases of germ cell tumor, 17 cases .of
sex cord stromal tumor and 9 cases of
ovarian metastatic tumor, The TIL num-
ber in the group of germ cell tumor
was obviously greater than those in
other groups, the difference being of
statistical significance (P<C0.01)., The
difference among the groups of epithe-
lial cancer, sex cord stromal tumor and
metastatic tumor was insignificant (ta-—
ble 3; P>>0,05). In the group of -germ
cell tumors, a large number of TIL
(mean range 29 1-39.2) were observed
in the stromal tissue of disgerminoma,
but a few TIL (range 3,67-11.38) were

found in malignant teratoma and endo-

dermal sinus tumor, It was evident,

therefore, that heavy infiltration of

lymphocytcs in disgerminoma raised the
mean level of TIL in the whole group
of germ cell tumors,

In the present study, 79 of 94 pa—
tients were followed up for. more than
two years, The degree of lymphocyte
infiltration in the tumor tissue from
these patients was divided into three
categories, namely, mild, moderate and
marked, The influence of TIL on the
survival rate was shown by survival
curves (fig,. 2), Patients with mild
tumor lymphocyte infiltration had a
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Table 3, Histologic classification of ovarian malighancies versus degréee of TIL

TIL P value
Type n (% +5) versus  versus  versus
(4) (3) (2)
(1) epithelial tumor 47 10.73 45,32 >0.05 >0.05 <0.05
(2) germ cell tumor 21 20.92%11,87 <0.01 <g0.01
(3) sex cordstromal tumor 17 9.651+6,14 >0.05
(4) metastatic tumor 9 7.38+3.59
3. Ultrastructural changes
In the normal ovary used as control,
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Fig., 2, TIL and survival rate in 79 pa—
tients with ovarian malignant
tumors, *

poor two-year survival rate (31,57%),
while the survival rate with moderate
and marked tumor lymphocyte infiltra—
tion was 69.63% and 88,75%, respec—
tively, the difference being of statistical
significance among these three groups
(P<0.05). These results indicated that
patients with pronounced TIL had a
high survival rate,

2. The types of infiltrating cells

The types of infiltrating cells were
identified by frozen section ANAE stain—
ing in 15 cases of ovarian malignan—~
cies, The major infiltrating cclls were
lymphocytes which accounted for 66.56%
of all the infiltrating cells, Macropha~
ges constituted about 23,669 . Besides,
a few polymorphonuclear leukocytes
were seen in the stromal tissue, ANAE
positive reaction was observed in
58.66% of TIL,

there were only a small number of nor-
mal round lymphocytes with nuclear
hyperchromatosis, scanty cytoplasm and
organelles (fig, 3), Disintegrated orga-
nelles in TIL were seen in only one of
the 4 cases of ovarian malignancies,
probably due to improper sampling, In
the other three specimens, lymphocytes
were seen to be in contact with cancer
cells, These lymphocytes had a lot  of
processes on the cell membrane, a big
hyperchromatic nucleus with deep no-
tches and plenty of cytoplasmatic orga—
nelles including Golgi apparatus and
mitochondria, These morphologic obser—
vatiens of the lymphocytes denoted a
more active function, Meceanwhile, the
cancer cells in contact with TIL were
seen to show lysis or regressive chang—
es, including cytoplasmic swelling,
degeneration and vacuolization of cyto-
plasmic organelles (fig, 4 and 5),

DISCUSSION

Abnormal relation between tumor
cells and the adjacent host cells or tis—
sues is one of the biologic features of
tumor, Host—tumor interaction similar—
ly may have direct influence on the
biologic behavior of the tumor, Tumor
stroma is a component part of tumor
on the one hand, and the site of interac—
tion between body effector cells and
tumor cells, on the other, Therefore,
the number of TIL in the tumor stro-
ma may reflect the host's capability of
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inhibiting the proliferation of tumors,
In the past, most authors often paid
more attention to the tumor itself such
as clinical staging, cell grading and
histologic typing when they evaluated
the prognosis of patients with ovarian
malignancies, Recently, however, they
began to focus their attention to the
important role of TIL and noted that
the degree of lymphocyte infiltration
in tumor stroma was closely related to
the prognosis of the patients,

The results of our study indicated
that patients with ovarian malignanci-
es showing high degree of tumor
lymphocyte infiltration had a high
survival rate, suggesting that the num-
ber of TIL in tumor stroma could
directly affect the prognosis of the pa-
tients, Besides, it was found that a
certain relation existed betwceen the
degree of lymphocyte infiltration and
the clinical staging, cell grading and
histological typing, The finding that
there were large amounts of TIL in the
stroma of disgerminoma could appro-
priately explain why the patients with
this tumor had a relatively high sur-
vival rate despite the presence of meta—
stasis and relapses, It is, therefore,
believed that TIL may serve as an
important indicator in evaluating the
prognosis of ovarian malignancies,

The result of frozen section ANAE
staining revealed that 58_66% of TIL
in the stroma showed a positive ANAE
reaction, Such ANAE positive cells
are characteristically verified as T
lymphocytes, which are believed to be
the dominant effector cells in host's
local immunity against tumor,

All the above results of morpholo-
gic studies could only reflect static
situations in the different stages of the
pathological process, which might not
be taken as good evidence of the inter-
relationship between TIL and cancer
cells, It has even been proposed that
the presence of lymphocytes in tumor
stroma might be an artefact in that
they leaked out from the blood vessels

in the course of section preparation,
However, electron microscopic examina~
tion indicated enhanced functional acti-
vity of TIL by a series of findings
including increased cell organelles, big
and notched nucleus, etc, Meanwhile,
the cancer cells seen to be in contact
with TIL, were found to have under—
gone degeneration or even lysis, It is
reported that when TIL come into con—
tact with their target cells, the Golgi
apparatus and endoplasmic reticulum of
the former would soon increase in size
and thickness through a series of
immunological and biochemical reac—
tions, resulting in the secretion of

‘cytotoxic agents responsible for the

destruction of target cells, It is, there—
fore, justified to reason that infiltra—
tion of lymphocytes in the stroma of
tumor is an active process of the host
to attack tumors cells and inhibit the
growth of the tumor,

REFERENCES

1, B, 8. PLENENE. F—Kk. 4
T ARILA SRk, 1982, 215

2. Sigurdsson K, et al. Prognostic factors
in malignant epithelial ovarian tumor,
Cynecol Oncol 1983;15,370

3. Sutherland RM, et al, Tumor biology,
Am J Clin Oncol 1988;11,253

4, Deligdisch L, et al. Histologic correla-
tes of virulence in ovarian adenocar—
cinoma, [. Morphological correlates
of host response, Am J Obstet Gynecol
1982;144.,885

5. Jass JR, Lymphocytic infiltration and
survival rate in rectal cancer. J Clin
Pathol 1986:39.585

6. Giorno R, et al, A rapid method for
determining T lymphocyte levels using
acid alpha—-naphthyl acetate esterase, Sta—
in Technol 1981;56( 3 ),189

T. BT, Mis, WESHMABMBLER S
?lgsigﬁg'lxﬁ\&ﬁl. P& da A e & 198823

8. Spiess PJ, et al, In vivo antitumor acti-
vity of tumor infiltrating lymphocytes
expanded in recombinant interleukin-2,
JNCI 1987;79,1067

9. Okada Y, et al, A correlation between
the expression of CD8 antigen and spe-
cific cytotoxicity of tumor-infiltrat—
ing lymphocytes, Jpn J Cancer Res
1989;80,249

(Received June 1, 1990)



