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Interleukin-18 and -10 may be associated with
lymph node metastasis in breast cancer
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Abstract. Reports on the expression of interleukin (IL)-10 in
breast cancer are rare. The present study investigated the corre-
lation between IL-18 and -10 in breast cancer, and assessed
their clinical significance. Breast cancer (n=104) and breast
fibroadenoma (n=31) tissues that were surgically removed and
pathologically confirmed at Jinan Central Hospital Affiliated to
Shandong University (Jinan, China) between November 2016
and January 2019 were collected. The expression of IL-18 and
-10 was observed via immunohistochemistry. Breast cancer
tissues were positive for IL-18 expression, which was primarily
located in the cell membrane and cytoplasm. A significant
difference in IL-18 expression was observed between breast
cancer and fibroadenoma tissues (75.0 vs. 19.4%; P<0.001).
IL-10 was expressed in breast cancer tissues and primarily
located in the cytoplasm. Breast cancer tissues showed a
significantly higher level of IL-10 expression compared with
breast fibroadenoma tissues (78.8 vs. 22.6%; P<0.001). The
regions of positive IL-18 and -10 expression were consistent.
Tissues with positive expression of IL-18 and/or -10 had a
significantly higher rate of lymph node metastasis than those
with negative expression (IL-18: 67.9 vs. 42.3%; P=0.035; and
IL-10: 67.1 vs. 40.9%; P=0.047). In conclusion, IL-18 is highly
expressed in breast cancer and correlates positively with IL-10.
Both IL-18 and -10 may correlate positively with lymph node
metastasis in breast cancer.

Introduction

Breast cancer is the most common malignancy, which
accounted for ~11.6% of all neoplasms worldwide in 2018 (1),
and it accounts for ~15% of new cancer cases in women,
seriously threatening their health and lives (2). Despite great
progress in surgery, radiotherapy, chemotherapy and endocrine
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therapy, the prognosis of advanced and metastatic breast
cancer remains poor (3). With the advancement of molecular
biology, cell biology and immunology research, biological
immunotherapy has become a new therapeutic method for
solid tumors, thus altering the treatment mode for a variety
of cancer types, such as lung cancer, cancer of the neck and
head, renal cancer and malignant melanoma (4). However, for
breast cancer, the clinical benefits of immunotherapy remain
unsatisfactory, except in a small number of patients with
triple-negative breast cancer (5). Exploring the immunological
mechanism of breast cancer may provide a new theoretical
basis and clinical strategy for the treatment of breast cancer.

Interleukin-10 (IL-10) is a classic immunosuppressive
cytokine that plays an important role in regulating the cellular
immune response, inhibiting the secretion of proinflamma-
tory factors, and promoting the proliferation and metastasis
of tumor cells via immunosuppression (6). IL-10-mediated
immunosuppression is realized by synthesizing tumor
necrosis factors, IL-1, IL-12 and chemotactic factors, and
downregulating the costimulators CD80 and CD86 on the
tumor surface (7). IL-10 can also promote the expression and
synthesis of IL-6, and induce cellular proliferation by upregu-
lating B-cell lymphoma-2, to change the proliferation and
apoptosis of tumor cells; additionally, it inhibits the production
of IL-1b, TNF-a, IL-6 and MMP-9 in tumors by downregu-
lating vascular endothelial growth factors (8). IL-10 possesses
both tumor-promoting and tumor-inhibiting features, and its
agonists and antagonists exert therapeutic effects via different
mechanisms (9). The immune cells in the tumor microenvi-
ronment can secrete a large amount of IL-10, and tumor cells
can also produce IL-10. In ovarian cancer, tumor-associated
macrophages upregulate the expression of hypoxia-inducible
factor 1a by releasing IL-10, which promotes the invasion and
metastasis of cancer cells (10). In papillary thyroid carcinoma,
the expression of IL-10 is upregulated, which is associated
with capsule invasion and lymph node metastasis (11).

IL-18 is a multifunctional cytokine that was first reported in
1995 (12). IL-18 possesses strong immunomodulatory biolog-
ical activity, exerts anti-infection, antiparasite and antitumor
effects by inducing interferon-y (13), promotes perforin- and
FasL-mediated cytotoxicity, and directly or indirectly inhibits
and destroys malignant tumors via multiple channels (14).
Thus, IL-18 inhibits or prevents the growth of breast cancer,
bladder cancer and neuroblastoma (15,16). According to a
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previous study (17), IL-18 combined with other cytokines,
such as IL-12 and -15, can regulate the activity of multiple
types of immune cells to exert antitumor effects. However, to
the best of our knowledge, the correlation between IL-18 and
-10 in breast cancer has not been reported.

Based on the aforementioned context, the present study
investigated the correlation between IL-10 and -18 in breast
cancer, and explored their association with the progression
of the disease. The results of this study might provide new
insights for the early diagnosis and treatment of breast cancer.

Materials and methods

Study subjects. The tissue samples used in the present
study were obtained from 135 patients with pathologically
confirmed breast tumors who underwent surgical resection at
the Jinan Central Hospital Affiliated to Shandong University
(Jinan, China) between November 2016 and January 2019.
Among these patients, 104 had breast cancer. The mean age
of the patients with breast cancer was 53.6+5.2 years (range,
28-69 years). The inclusion criteria were as follows (18):
i) No history of malignant tumors; ii) no breast cancer-related
treatment, such as neoadjuvant chemotherapy, endocrine
therapy, targeted therapy or radiotherapy, before surgery; and
iii) complete basic information. In addition, tumor tissues
from 31 cases of breast fibroadenoma were used as controls.
The ages of these patients ranged from 28-69 years, with a
mean age of 54.3+5.3 years. The disease courses ranged from
2 months to 8 years, with a mean of 5.9+1.2 months. The tumor
diameters ranged from 6-20 mm, with 23 cases of unilateral
lesions and 8 cases of bilateral lesions. Participants with one
or more of the following criteria were excluded from the
study (19): Hematological diseases, acute and chronic infec-
tions, thyroid diseases, and other benign or malignant tumors.
In addition, clinical pathological parameters, such as tumor
size, pathological grade, estrogen receptor (ER) status, proges-
terone receptor (PR) status and HER-2 status, were included in
the medical records.

All samples were fixed with 10% formalin at 25°C for 24 h
and embedded in paraffin. Next, 4-um thick sections were cut
and conventional hematoxylin and eosin (H&E) staining and
immunohistochemistry were performed. According to the
World Health Organization (2003) classification standard (20),
among the 104 cases of breast cancer, 23 cases were grade I,
47 cases were grade I and 34 cases were grade III. According
to the AJCC (2003) staging criteria (21), 23 cases were stage I,
30 cases were stage I1a, 17 cases were stage IIb, 19 cases were
stage IITa and 15 cases were stage IIIb. Tumor metastasis was
based on Tumor-Node-Metastasis staging (22): NO, no metas-
tasis; N1, ispilateral single axillary lymph node metastasis; N2,
multiple axillary lymph node metastases; N3, supraclavicular
lymph node metastasis; M, distant metastasis.

This research was conducted in accordance with the
Declaration of Helsinki and approved by the Ethics Committee
of Jinan Central Hospital Affiliated to Shandong University
(approval no. 20181103). Written informed consent for research
purposes was obtained from each participant.

Main reagents. The main reagents used in the present study
included PBS solution (pH 7.4; PBS-0060 phosphate buffer

powder), citrate antigen repair buffer (pH 6.0; MVS-0066
citrate buffer), a concentrated DAB color development kit
(cat. no. DAB-0031), an EliVision (mouse/rabbit) immunohis-
tochemical kit (cat. no. KIT-9922) (all from Fuzhou Maixin
Biotech Co., Ltd.), and rabbit anti-human IL-10 and -18 mono-
clonal antibodies (BIOSS; cat. no. BS-20373R and BS-4988R,
respectively) and poly peroxidase-anti-rabbit/mouse IgG
(Beyotime Institute of Technology; cat. no. P0267).

H&E staining. Each paraffin block was successively sliced
into 5 sections with a thickness of 4 ym and then dried at 60°C
for 60 min. The sections were soaked with xylene I and II,
and then subjected to gradient washing with 100, 95, 85 and
75% alcohol. Afterwards, they were stained with H&E at 25°C
for 1 min, mounted with neutral resin and then dried. The
histodifferentiation of the samples was determined based on
the similarity degree between the tumor and the normal tissue
according to the pathological section. The more similar the
tumor to normal cells indicates a higher degree of differentia-
tion.

Immunohistochemistry. Sections from each paraffin block
were dried at 60°C for 60 min. After dewaxing with xylene,
the samples were rinsed with gradient alcohol solutions, the
same procedures as aforementioned. Afterwards, they were
repaired with citrate antigen repair buffer (pH 6.0) at 95°C for
2 min and then cooled at room temperature. Primary antibody
working solution [dilution 1:100 in PBS-BSA (1% BSA)]
at 50 1 was applied to each section for incubation at 37°C for
90 min. After rinsing in PBS, a secondary antibody (dilution,
1:1,000) was added and the sample was incubated at 37°C for
20 min. Finally, the sections were subjected to diaminobenzi-
dine (DAB) coloration, hematoxylin counterstaining (25°C for
2 min), dehydration and mounting.

Outcome determination. Each section was read by two
pathologists using the double-blind method. Both patholo-
gists were not aware of the objectives of the study. When a
count difference of more than 10% occurred, the pathologists
were required to recount. The appearance of brown-yellow
coloration or brown-yellow particles in the cell after DAB
development was considered to indicate an IL-18-positive
result. The outcomes were determined using the semi-
quantitative integration method (20). Specifically, three
fields under a light microscope at x200 magnification were
randomly selected, and scores were assigned according to
the proportion of positive cells and the degree of staining.
For IL-18, 1 point was assigned when <1/3 of the total
cells were stained, 2 points were assigned when 1/3 to 2/3
of the cells were stained and 3 points were assigned when
>2/3 of the cells were stained. According to the degree of
coloration, O points indicated no coloration, 1 point indicated
light yellow coloration, 2 points indicated a brownish yellow
coloration and 3 points indicated a brown coloration. For
each section, two scores were therefore obtained. The two
scores were multiplied to obtain a final score, based on which
the positivity of IL-18 in the section was assessed according
to the following criteria: 3 points, (1+); 4-5 points, (2+);
and 6-9 points, (3+). The sections with a total IL-18 score
of <2 points were considered to be IL-18-negative (23,24).
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Figure 1. Hematoxylin and eosin staining of breast cancer and breast fibroadenoma tissues (magnification, x200). (A) Breast cancer tissue. (B) Breast fibroad-

enoma tissue.

The expression of IL-10 was assessed as follows: 0 points,
no coloration; 1 point, light yellow coloration; 2 points,
coloration between the manifestations of 1 and 3 points; and
3 points, yellow to brownish yellow coloration. The positive
cell ratio was scored as follows: 0 points, 0% staining; 1 point,
1-25% staining; 2 points, 26-50% staining; 3 points, 51-75%
staining; and 4 points, 76-100% staining. The total score of
IL-10 was also calculated by multiplying the staining inten-
sity score with the positive cell ratio score, with a score of <2
considered to be negative and =3 considered to be positive.
In addition, colon fibroadenoma tissues from the Department
of Gastrointestinal Surgery of Jinan Central Hospital affili-
ated to Shandong University were used as another negative
control for IL-18 and IL-10.

Statistical analysis. Data are presented as percentages, and
statistical analyses were performed with SPSS 22.0 (IBM
Corp.). The * test was used to compare the groups, and
Spearman's correlation analysis was performed to assess the
correlation between IL-18 and IL-10. P<0.05 was considered
to indicate a statistically significant difference.

Results

H&E staining. The H&E staining results of breast cancer
and breast fibroadenoma are shown in Fig. 1. The boundaries
between the cancer tissue and the surrounding breast tissues
were unclear (Fig. 1A). In the breast cancer specimens, the
cells were in nest-like or sheet-alike arrangements, with a
large amount of intercellular substances. The cells exhibited
high-level atypia, and part of the cytoplasm was transparent. A
small number of tumor thrombi were observed in the vessels.
In the fibroadenoma specimens, the boundaries between the
tumor and the surrounding tissues were clear, and the main
component of the tumor was proliferative loose fibrous stroma
(Fig. 1B). The cells were round or elliptical and grew around
the vessel in the form of a vortex or cord. The nuclei did not
exhibit heterogeneity. The aggregation and sparsity zones of
the cells were alternately distributed. In the stroma, red-stained
collagen fibers with different diameters and abundant dendritic
thin-walled vessels were found.

Table I. Expression of IL-18 and IL-10 in 104 patients with
breast cancer.

Expression Patients, n
IL-18*/IL-10* 70
IL-18/1L-10* 12
IL-18*/1IL-10 8
IL-187/IL-10° 14

IL, interleukin.

Expression of IL-18. IL-18 was positively expressed in the
majority of the breast cancer tissues (Total staining score
=3 points), and positive staining was mainly located in the cell
membrane and cytoplasm with a diffuse distribution (Fig. 2A).
In the majority of the breast fibroadenoma tissues, IL-18 was
negatively expressed (H<2 points; Fig. 2B). The positive
expression rate of IL-18 in breast cancer tissues was signifi-
cantly higher than that in breast fibroadenoma tissues [75.0%
(78/104) vs. 19.4% (6/31); P<0.001; Fig. 2C, D and E]. The
negative expression of IL-18 in colon fibroadenoma tissues is
shown in Fig. S1A.

Expression of IL-10. IL-10 was positively expressed in the
majority of the breast cancer tissues (H=3 points), and positive
staining was mainly located in the cytoplasm (Fig. 3A). In the
majority of the breast fibroadenoma tissues, the expression of
IL-10 was relatively low (H<2 points; Fig. 3B). The positive
expression rate of IL-10 in breast cancer tissues was signifi-
cantly higher than that in breast fibroadenoma tissues [78.8%
(82/104) vs. 22.6% (7/31); P<0.001; Fig. 3C, D and E]. The
negative expression of IL-10 in colon fibroadenoma tissues is
shown in Fig. S1B.

Correlation between IL-18 and IL-10. The samples were
divided into the following four categories according to IL-18
and IL-10 expression in the same sample: i) Both IL-18 and
IL-10 were expressed positively (n=70); ii) IL-18 expression
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Figure 2. IL-18 expression in tumor tissues (immunohistochemical staining magnification, x200). In breast cancer tissue, the positive expression of IL-18
(arrows) was located in the cell membrane and cytoplasm, with intensities of (A) 1+, (B) 2+ and (C) 3+. (D) Negative or weakly positive expression of IL-18 was
observed in the majority of breast fibroadenoma tissues. (E) The positive expression rate of IL-18 in breast cancer tissues was significantly higher than that in
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P<0.001 vs. breast fibroadenoma. BF, breast fibroadenoma; BC, breast cancer; IL, interleukin.
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Figure 3. IL-10 expression in tumor tissues (immunohistochemical staining, x100 magnification). In breast cancer tissue, the positive expression of 1L-10
(arrows) was mainly located in the cytoplasm with staining intensities of (A) 1+, (B) 2+ and (C) 3+. (D) Negative or weakly positive expression of IL-18 was
observed in the majority of breast fibroadenoma tissues. (E) The positive expression rate of IL-10 in breast cancer was significantly higher than that in breast
fibroadenoma. ““P<0.001 vs. breast fibroadenoma. BF, breast fibroadenoma; BC, breast cancer; IL, interleukin.

was negative, while IL-10 was expressed positively (n=12); = was negative (n=8); and iv) IL-18 and -10 expression was
iii) IL-18 was expressed positively, while IL-10 expression  negative (n=14) (Table I). Spearman's correlation analysis was
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Table II. Associations of the expression of IL-18 and -10 with clinical pathological indices.

IL-18 IL-10

Index Patients, n +,n -,n P-value +,n -,n P-value

Age, years 0.141 0.093
=60 32 21 11 22 10
<60 72 57 15 60 12

Max diameter of tumor, cm 0.063 0.820
>3 40 34 6 32 8
<3 64 44 20 50 14

Histological type 0.549 0.283
Infiltrating duct 86 66 20 70 16
Lobular 18 12 6 12 6

Differentiation degree 0.579 0.429
Moderate/high 82 60 22 66 16
Low 22 18 4 16 6

Staging 0.809 0.168
I-1I 70 52 18 52 18
I-1v 34 26 8 30 4

ER 0.240 0.328
Positive 66 52 14 54 12
Negative 38 26 12 28 10

PR 0.504 0.148
Positive 58 45 13 49 9
Negative 46 33 13 33 13

HER-2/neu 0.282 0.599
Positive 80 62 18 64 16
Negative 24 16 8 18 6

Lymph node metastasis 0.035* 0.047*
NO 40 25 15 27 13
N1-3 64 53 11 55 9

“P<0.05. The expression levels of IL-18 and IL-10 were not associated with age, tumor size, pathological grade (histological type, differentia-
tion level and stage), ER status, PR status or HER-2 status; however, they were associated with lymph node metastasis in breast cancer. ER,

estrogen receptor; PR, progesterone receptor; IL, interleukin.

performed according to a previously described method (25).
The results showed that the positive expression rate of IL-18
was correlated with that of IL-10 (r=0.533; P<0.05; Fig. 4).

Association of the expression of IL-18 and -10 with lymph
node metastasis. The expression of IL-18 and -10 in the lymph
node metastasis group was significantly higher than that in
the non-lymph node metastasis group (both P<0.05; Fig. 5).
However, significant differences were not observed in the age,
tumor size, histological type, differentiation degree, clinical
grade, ER status, PR status or HER-2 status between these two
groups (Table II).

Discussion

The present study investigated the correlation between IL-18
and -10 in breast cancer, as well as the association of their

100 =

r=0.533, P<0.05

IL-18 positivity (%)

L] L L]
20 40 60 80 100
IL-10 positivity (%)

Figure 4. Expression of IL-18 is positively correlated with that of IL-10 in
breast cancer according to Spearman's correlation analysis. IL, interleukin.
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Figure 5. Association of IL-18 and IL-10 positive expression with lymph node metastasis in breast cancer (immunohistochemical staining, x200 magnification).
(A) Relatively high expression of IL-18 (arrow) in patients with lymph node metastasis. (B) Relatively low expression of IL-18 in patients with non-lymph node
metastasis. (C) Compared with patients with negative IL-18 expression, patients with positive IL-18 expression showed a higher lymph node metastasis rate.
(D) Relatively high expression of IL-10 (arrow) in patients with lymph node metastasis. (E) Relatively low expression of IL-10 in patients without lymph node
metastasis. (F) Compared with patients with negative IL-10 expression, patients with positive IL-10 expression showed a higher lymph node metastasis rate.

“P<0.05 vs. patients with negative expression. IL, interleukin.

expression with the clinical pathological indices of breast
cancer.

IL-18 is a multifunctional immunomodulatory cytokine
that exists in the form of an inactive precursor; it exerts biolog-
ical activities only after being sheared by IL-1f invertase (26).
In the present study, IL-18 was primarily expressed in breast
cancer cells, and it was highly expressed in tumor cells in the
majority of the patients with breast cancer. Moreover, its posi-
tive expression was associated with lymph node metastasis.
By contrast, in benign breast fibroadenoma, IL-18 expression
was at low levels or was negative. The level of serum IL-18 in
patients with lung cancer, gastric cancer and hepatocarcinoma
is significantly higher than that in the healthy population (27).
The level of serum IL-18 in patients with breast cancer is also
significantly higher than that in the healthy population (28).
The present results were consistent with those reported in the
literature (27,28). The number of regulatory T (Treg) cells
significantly increases in breast cancer patients with lymph
node metastasis, and the accumulation of Treg cells is associ-
ated with a short overall survival time in these patients (29).
Therefore, the frequency of Treg cells is considered an inde-
pendent predictor for a high risk of recurrence after breast
cancer treatment. IL-18 has been hypothesized to promote the
cytotoxicity of Thl cells, which aggravates the apoptosis of
cytotoxic T-lymphocytes (CTLs) and weakens their response
mechanisms, thereby promoting tumor growth (17). The
present results suggest that high expression of IL-18 in breast
cancer cells may serve as a driving factor for the progression
of breast cancer and represent an indicator of poor prognosis
in patients with this condition.

IL-10 is a protein with a molecular weight of 35-40 kDa
that was discovered by Fiorentino in 1989 (30). IL-10 is a
multifunctional negative regulator that is primarily secreted
by monocytes, helper T lymphocytes (Th2), macrophages and
activated B cells; it exerts an immunosuppressive function
during malignancy development, which effectively reduces the
participation of tumor-immune cytokines, thereby inducing
immune escape and promoting tumor growth (31). In the present
study, IL-10 was positively expressed in the majority of the
breast cancer tissues, but expressed at low levels in the breast
fibroadenoma tissues. The positive expression rate in breast
cancer tissues was significantly higher than that in breast fibro-
adenoma tissues. In addition, the study also showed that the
expression of IL-10 and -18 in patients with metastatic breast
cancer was significantly higher than that in patients without
metastasis. A meta-analysis based on 11,170 patients showed
that IL-10 was associated with human papillomavirus-related
tumors in Asia (32). The level of serum IL-10 in patients with
gynecological neoplasms was significantly higher than that
in healthy individuals (33). The mechanism underlying this
finding may be as follows: Tumor cells, tumor-associated
macrophages and regulatory T cells in the tumor microen-
vironment are all able to release IL-10, which inhibits the
production of IL-2, TNF-a and INF-vy, thereby suppressing the
proliferation and killing ability of T cells (34,35). IL-10 is an
immunosuppressive factor that suppresses antitumor immune
response by acting upon immunocytes to promote tumor
growth and metastasis. IL-10 also upregulates the expression
of PDL1 of myeloid cells, which binds with PD1 (an inhibitory
receptor of T cells) to deactivate T cells, thereby inhibiting
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the antitumor function of T cells (36,37). The present results
also suggested that IL-10 may have a tumor-promoting effect
in breast cancer tissue. Therefore, it can be used as a diagnostic
index of breast cancer; it may also function as a potential target
of breast cancer treatment. However, considering that mono-
cytes, Th2 cells, macrophages and activated B cells are all able
to secrete IL-10, further studies are needed to determine the
source of IL-10 using the Th2 trace-labeling method (38) to
further validate the findings of this study.

According to a previous study (39), IL-18 can function with
other cytokines, such as IL-12, to exert tumor-promoting or
tumor-suppressing effects. IL-18 may upregulate the expres-
sion and activity of NF-kB to inhibit IL-10, thereby exerting
a tumor-suppressing effect (40). Notably, IL-10 can activate
the expression of IL-18 through NF-kB transcription (41).
According to Li er al (42), higher expression of IL-18 and -10 in
colorectal cancer indicates a higher cancer reoccurrence rate,
a poorer prognosis and a shorter survival time, thus indicating
the potential as a prognostic indicator for colorectal cancer.
Nevertheless, to the best of our knowledge, the regulatory
association between IL-18 and -10 has not been reported. The
present study found that the expression of IL-10 was positively
correlated with that of IL-18 in breast cancer. Although ER,
PR and HER-2 are all important clinical parameters associ-
ated with breast cancer, the results did not show a noticeable
correlation between these parameters and the expression of
IL-18 and -10 (P>0.05). In addition, the expression of IL-18
and -10 did not show a noticeable correlation with patient age,
tumor size or pathological grade (P>0.05). By contrast, IL-18
and -10 expression was associated with lymph node metastasis
in breast cancer. The expression of IL-18 and -10 in the patients
with lymph node metastasis (N1-3) was significantly higher
than that in the patients without metastasis (NO) (P<0.05). In
addition, the positive expression rates of ER, PR and HER-2
in the metastatic group were noticeably higher than those in
the non-metastatic group, which suggested that the positive
expression levels of ER, PR and HER-2 may be associated
with lymph node metastasis. Thus, the underlying mechanisms
may be based on the ability of IL-18 and -10 to regulate each
other and their joint participation in the development of breast
cancer.

The present study has some limitations. First, all patients
included in the study were from the same center and the
sample size was small. Therefore, multicenter studies with a
larger sample size need to be performed. Second, the patients
included in the study received treatment between 2016 and
2019; therefore, the postoperative recurrence and survival of
these patients could not be analyzed due to a short follow-up
time. In the future, long-term follow-ups for these patients will
be conducted to further explore the correlation of IL-18 and
-10 with the prognosis of patients with breast cancer. Third,
although immunohistochemistry showed that IL-18 and -10
were highly expressed in human breast cancer tissues and
Ilymph node tissues at the protein level and that they were
positively correlated, the mechanisms underlying their joint
actions were not clear. Last, the present study was preliminary
and did not detect the expression of IL-18 and -10 in peritumor
tissues or determine the correlations between their expression
and clinical outcomes. These issues warrant further research
in the future.

In conclusion, IL-10 is highly expressed in breast cancer
tissues, and its expression correlates positively with that of
IL-18. Both IL-18 and -10 correlate positively with lymph node
metastasis in breast cancer, suggesting a possible synergistic
effect between them that promotes the development, infiltra-
tion and migration of breast cancer. Combined detection of the
expression of IL-18 and -10 may provide new indicators for the
early diagnosis and prognosis of breast cancer.
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