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Calponin-h2 is upregulated in the tissues and
plasma of patients with breast cancer
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Abstract. Increasing evidence has demonstrated that changes
in plasma nuclear matrix proteins are specific markers of
cancer. Furthermore, proteomic analysis has revealed that
calponin-h2 is upregulated in human breast cancer tissue, but
is absent in healthy and benign controls. However, the roles
of levels of plasma calponin-h2 in the diagnosis of breast
cancer and its association with clinicopathological parameters
remain to be elucidated. In the present study, the plasma
levels of calponin-h2 in patients with breast cancer, benign
breast disease and in healthy controls were examined using
an enzyme-linked immunosorbent assay. The expression
levels of calponin-h2 in invasive breast cancer and normal
breast tissues were measured using immunohistochemistry.
Statistical analyses examined the association between
the levels of plasma calponin-h2 and clinicopathological
parameters. The results demonstrated that the plasma level
of calponin-h2 in breast cancer was significantly higher than
those in the healthy control and benign breast disease groups
(P<0.05). The combination of calponin-h2, carcinoembryonic
antigen, carbohydrate antigen 15-3 improved the diagnosis of
breast cancer. The plasma levels of calponin-h2 PR- breast
cancers was significantly higher, compared with PR+ breast
cancers (P=0.033), and the plasma levels of calponin-h2 in
patients with breast cancer aged >50 years was significantly
higher than in patients <50 years of age (P=0.001). No associa-
tion was found between the level of plasma calponin-h2 and
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other clinicopathological parameters of breast cancer. Taken
together, these results indicated that calponin-h2 may be a
useful marker of breast cancer.

Introduction

Breast cancer is one of the most common types of malignancy
and is the second leading cause of cancer-associated mortality
among females, with an increasing incidence in several coun-
tries, including China (1,2). Over the past few decades, novel
techniques and methods for diagnosis and treatment have been
developed, improving long-term survival rates of patients with
breast cancer (3) Currently, clinical examination, ultrasound
and mammography, plasma carcinoembryonic antigen (CEA)
and carbohydrate antigen 15-3 (CA15-3) are the most widely
applied techniques and parameters for auxiliary diagnosis,
monitoring recurrence or metastasis in treated patients and
predicting response or resistance to therapies. However, these
methods either lack specificity, to a degree, or have poor
positive predictive values (4,5). Noninvasive and specific
biomarkers for the early diagnosis of breast cancer remain an
urgent requirement.

Nuclear matrix proteins (NMPs), the structural framework
scaffolding of the nucleus, have been demonstrated to be
involved in several vital cellular functions, including steroid
hormone binding, DNA replication, gene transcription and
translation. Due to the important roles of the nuclear matrix
in these vital cellular functions, changes in the structure or
components of NMPs may be implicated in the alteration in
cellular and nuclear structure of cancer cells, and alterations
of several NMPs have been demonstrated as cancer-specific
biomarkers, as they can be detected at elevated levels in the
plasma of cancer patients due to the release from dying cells
in a soluble form (6). Therefore, plasma cancer-specific NMPs
may be a candidate marker with improved specificity and
sensitivity (7,8).

Debald et al (9) identified five nuclear matrix proteins,
which were upregulated in human breast cancer tissue, but
were absent in healthy and benign controls. One of the breast
cancer-specific proteins was confirmed as calponin-h2, a
member of the calponin-h2 family. Calponin-h2 is expressed
in smooth muscle and non-muscle cells, and is upregulated in
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growing smooth muscles, including the embryonic stomach,
urinary bladder, and the uterus during early pregnancy in
mice (10,11). An appropriate level of h2-calponin may be
critical to maintain the physiological function of different
cells, including cell proliferation, remodeling, motility and
phagocytosis (11-13). However, the association between plasma
calponin-h2 and breast cancer remains to be elucidated. The
aims of the present study were to investigate the plasma levels
of calponin-h2 in patients with breast cancer, benign breast
diseases and in healthy controls, to examine the association
between plasma levels of calponin-h2 and clinicopathological
parameters of breast cancer, and to compare the tissue levels of
calponin-h2 levels between breast cancer and healthy controls.

Patients and methods

Patients. The population examined in the present study included
156 females, recruited from The Second Affiliated Hospital of
Guangzhou Medical University (Guangzhou, China) between
2010 and 2012, comprising 100 patients with breast cancer,
30 patients with benign breast disease, and 26 healthy controls.
All breast cancer and benign breast diseases underwent breast
mass resection with histological confirmation of diagnosis.
Patients with severe infection, active clinical comorbidities
or a history of any other malignancy were excluded from the
investigation. The healthy controls were recruited from the
check-up center at The Second Hospital of Guanzhou Medical
University and presented a negative mammogram result, indi-
cating the absence of breast cancer, with no history of cancer,
chronic disease or medications, excluding hormonal contra-
ception. The present study was approved by the Guangzhou
Medical University Ethics Committee (Guangzhou, China).
Written informed consent was obtained from each patient
and control individual prior to obtaining blood samples.
The clinicopathological characteristics of the population are
summarized in Table I.

Samples. Non-fasting venous blood samples (4 ml) were
collected from patients with breast cancer, benign breast
disease and the healthy controls into heparin blood tubes. The
blood samples were centrifuged at 1,610 x g for 10 min at room
temperature and the plasma was aliquoted into micro-centri-
fuge tubes and stored at -20°C until use. The blood samples
from the patients with breast cancer and breast benign disease
were obtained prior to surgery.

Enzyme-linked immunosorbent assay (ELISA) analysis. The
plasma concentrations of calponin-h2 were determined using
a commercially available quantitative kit (E98410HU; USCN
Life Science, Inc., Wuhan, China), according to the manufac-
turer's instructions. Briefly, 100 pl each dilution of the standard,
blank and samples (1:5 dilution) were incubated for 2 h at 37°C.
Subsequently, the medium of each well was replaced with
detection reagent A(100 ul/well) and incubated for 1 h at 37°C.
Following removal of the medium and washing three times,
100 p1 detection reagent B was added, followed by incubation
for 30 min at 37°C. The wells were washed five times and 90 pl
substrate solution was added to each well and incubated for
15 min at 37°C. Following incubation, 50 pl stop solution was
added to each well and the absorbance was read at 450 nm
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using a spectrophotometer (SLT Lab Instruments, Salzburg,
Austria). The concentration of calponin-h2 in the plasma was
interpolated from a standard curve, which was generated using
the recombinant protein with the CurveExpert 1.3 software
(http://www.curveexpert.net).

Chemiluminescent microparticle immunoassay. Plasma CEA
and CA15-3, which regarded as useful tumor markers for breast
cancer, were routinely assessed using a chemiluminescent
microparticle immunoassay with a commercially available
kit (ARCHITECT CEA; Abbott Laboratories, Abbot Park, IL
USA). The cut-off values for CEA and CA 153, recommended
by the manufacturer, were 5.0 ng/ml and 31.3 u/ml, respec-
tively.

Immunohistochemical staining. Comparative analysis was
performed on tissue samples from 12 cases of breast infil-
trating ductal carcinoma and 12 normal breast tissues. The
tissue samples (~1x1x0.3 cm) were obtained from Clinical
Pathology of The Second Affiliated Hospital of Guangzhou
Medical University. The tissues were fixed in 10% neutral
buffered formalin. Briefly, the samples were dehydrated
through an ethanol series then the tissue was cleared using
xylene (Tianjin Zhiyuan Chemical Reagent Co., Ltd., Tianjin,
China). The tissue samples were then immersed in paraffin then
embedded in a paraffin block. Sections (4 ym) were prepared
from paraffin-embedded samples using a microtome (Leica
RM2135; Leica Microsystems GmbH, Wetzlar, Germany).
The slides were then washed in xylene and rehydrated using
an ethanol series. The slides were then rinsed for 5 min using
phosphate-buffered saline (PBS). The samples were incubated
for 10 min in 3% H,0, to block endogenous peroxidases, then,
slides were rinsed for 5 min using PBS. Paraffin-embedded
tissue sections were blocked with 5% normal goat plasma
for 30 min following deparaffinization, rehydration and
quenching of endogenous peroxidase activity. The samples
were incubated with monoclonal mouse anti-calponin-h2
primary antibody (1:400; cat. no. Hoooo1265-MO01A; Abnova,
Taiwan, China) at 4°C overnight and peroxidase-labeled
polyclonal goat anti-mouse immunoglobulin (Ig)M « (1:500;
cat.no.074-1803; KPL, Gaithersburg, Maryland, USA) at room
temperature for 1 h. Diaminobenzidine (Beyotime Institute of
Biotechnology, Nantong, China) was used as a chromogen.
Slides were counterstained with hematoxylin (Beyotime
Institute of Biotechnology), and the specimens were mounted
on slides using Aquatex mounting solution (Merck, Darmstadt,
Germany). The slides were evaluated under a light microscope
(Olympus BH-2; Olympus, Tokyo, Japan), and the tissues were
classified into two categories, O or 1, corresponding to low
levels and high levels of expression, respectively.

Statistical analysis. Statistical analysis was performed using
SPSS 17.0 software (SPSS Inc.,Chicago,IL,USA). Comparisons
between the levels of CEA, CA15-3 and calponin-h2 in
the blood were performed using a Mann-Whitney U test,
Kruskal-Wallis test or Wilcoxon signed rank test, when
appropriate. The differences in the levels of calponin-h2 in
the tissues of the breast cancer and healthy control samples
were evaluated using a y* test or Fisher exact test. Receiver
operator characteristic (ROC) curve analysis and calculation
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Table I. Clinicopathalogical parameters of patients with breast
cancer.

Characteristic Number of patients (%)

Age (years)

<50 50 (50)
>50 50 (50)
Histological type
IDC 71 (71)
DCIS 14 (14)
Other 15 (15)
Tumor size (cm)
<2 37 (37)
>2,<5 51 (51)
>5 6 (6)
Undetermined 6 (6)
Lymph node status
NO 54 (54)
NI 28 (28)
N2 6 (6)
N3 8(8)
Undetermined 4(4)
Distant metastasis
MO 90 (90)
MI 6 (6)
Undetermined 4(4)
Stage
I/ 69 (69)
/v 24 (24)
Undetermined 7(7)
Grade
Gl 12 (12)
G2 32 (32)
G3 34 (34)
Undetermined 707
ER status
Negative 33 (33)
Positive 64 (64)
Undetermined 3(3)
PR status
Negative 49 (49)
Positive 48 (48)
Undetermined 3(3)
HER?2 status
0 65 (65)
1 32 (32)
Undetermined 3(3)
P53 status
Negative 52 (52)
Positive 46 (46)
Undetermined 2(2)
EGEFR status
Negative 67 (67)
Positive 17 (17)
Undetermined 16 (16)
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Table I. Continued.

Characteristic Number of patients (%)

Ki-67 status

Negative 75 (75)

Positive 25 (25)

Undetermined 0(0)
BCL-2 status

Negative 38 (38)

Positive 43 (43)

Undetermined 19 (19)

IDC, invasive ductal carcinoma; DCIS, ductal carcinoma in situ;
ER, estrogen receptor; PR, progesterone receptor; HER2, human
epidermal growth factor receptor-2; EGFR, epidermal growth factor
receptor; BCL, B-cell lymphoma.

of the area under the curve (AUC) were performed in order
to assess the ability of using plasma levels of CEA, CA15-3
and calponin-h2 to correctly distinguish between patients
with breast cancer and healthy individuals, and patients with
benign breast disease. An optimum diagnostic cut-off point for
the population was selected to maximize the clinical sensi-
tivity and specificity. The combination of CEA, CA15-3 and
calponin-h2 were evaluated by logistic regression and ROC.
P<0.05 was considered to indicate a statistically significant
difference.

Results

Increased plasma levels of calponin-h2 levels in patients
with breast cancer. Comparison between the plasma levels of
calponin-h2in26healthy controls,30 patients withbenignbreast
disease and 100 patients with breast cancer were performed
using ELISA. The median plasma levels of calponin-h2 in
the healthy controls, patients with benign breast disease and
patients with breast cancer were 12.81 (range 3.11-25.25), 10.35
(range 4.36-30.76) and 15.93 ng/ml (range 4.93-132.66 ng/ml)
respectively. The plasma levels of calponin-h2 in the patients
with breast cancer were significantly higher than those in
the healthy control (P=0.016) and benign breast disease
(P=0.001) groups. There were also significant differences in
the plasma levels of CEA and CA15-3 between the patients
with breast cancer and benign breast disease, and the controls
(P<0.05). The median plasma levels of CEA and CA15-3 were
2.27 ng/ml (range 0.64-309.20 ng/ml) and 12.85 U/ml (range
4.30-97.70 U/ml) in the breast cancer group, 1.26 ng/ml (range
0.50-3.24 ng/ml) and 10.55 U/ml (range 4.60-21.30 U/ml) in
the benign breast disease group, 0.96 ng/ml (range 0.50-4.06)
and 8.95 U/ml (range 4.70-26.3) in the healthy control group

(Fig. 1).

Diagnostic value of plasma CEA, CA15-3 and calponin-h2. To
evaluate the diagnostic value of plasma levels of calponin-h2,
CEA and CAI15-3, the present study used ROC methods to
calculate the sensitivity and specificity of plasma levels of
calponin-h2, CEA and CA15-3. The AUC of the levels of
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Figure 1. Plasma levels of calponin-h2, CEA, CA15-3 in normal controls, patients with benign breast disease and patients with breast cancer. (A) Plasma levels
of calponin-h2 in patients with breast cancer were higher than those in the healthy controls and patients with benign breast disease. (P=0.016 and P=0.001,
respectively; Mann-Whitney U test). (B) Plasma levels of CEA in patients with breast cancer were higher than those in the healthy controls and patients with
benign breast disease (P<0.001; Mann-Whitny U test). (C) Plasma levels of CA15-3 in patients with breast cancer were higher than those in the healthy controls
and patients with benign breast disease (P=0.007 and P=0.023, respectively; Mann-Whitney U test). CEA, carcinoembryonic antigen; CA15-3, carbohydrate

antigen 15-3.
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Figure 2. ROC curves of calponin-h2, CEA and CA15-3 were produced by plotting the association between specificity and sensitivity at various cut-off levels.
(A) AUC of plasma levels of calponin-h2, CEA and CA15-3 in differentiating benign breast disease and breast cancer. (B) AUC of plasma levels of calponin-h2,

CEA and CA15-3 in differentiating healthy control and breast cancer.

calponin-h2, CEA and CA15-3 in the blood from differen-
tiating breast cancer and benign breast disease were 0.700
[95% confidence interval (CI), 0.589-0.811], 0.754 (95% ClI,
0.661-0.847) and 0.637 (95% CI, 0.534-0.740), respectively
(Fig. 2). The optimal cut-off of point for the plasma level of
calponin-h2 was 15.14 ng/ml, based on maximization of the
Yuden index, resulting in 53.0% sensitivity, 76.7% specificity,
69.4% positive predictive value (PPV), and 62.0% negative
predictive value (NPV). Notably, the AUC of the combination
of the three markers reached 0.812 (95% CI, 0.732-0.892) and
the AUC of the association between CEA and calponin-h2,
CA15-3 and calponin-h2, and CEA and CA15-3 reached 0.796
(95% C1, 0.711-0.882), 0.758 (95% CI, 0.664-0.851) and 0.769
(95% CI, 0.682-0.856), respectively (Fig. 2). Additionally, the
AUC of the levels of calponin-h2, CEA and CA15-3 between
patients with breast cancer and healthy controls were 0.654

(95% CI, 0.542-0.766), 0.801 (95% CI, 0.707-0.895) and 0.673
(95% C1,0.569-0.777), respectively (Fig. 3). The optimal cut-off
of plasma calponin-h2 level was 10.04 ng/ml, based on the
maximization of Yuden index, resulting in 85.0% sensitivity,
39.5% specificity, 58.4% PPV, and 72.5% NPV. The AUC of
the combination of the three markers reached 0.827 (95% CI,
0.747-0.907), and the AUC of the combination of CEA and
calponin-h2, CA15-3 and calponin-h2 and CEA and CA15-3
were 0.815 (95% CI, 0.731-0.899), 0.758 (95% CI, 0.661-0.854)
and 0.812 (95% CI, 0.724-0.900), respectively (Fig. 3). These
data suggested that the combination of calponin-h2, CA15-3
and CEA may increase the diagnostic accuracy of breast
cancer.

Association between plasma CEA, CA15-3 and calponin-h2
and clinicopathological parameters. To examinee the
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Figure 3. Immunohistochemical detection of calponin-h2 in (A) breast cancer tissue and (B) normal breast tissue. The expression of calponin-h2 in
(A and C) breast cancer was higher, compared with that in the (B and D) healthy control. Calponin-h2 was primarily located in the cytoplasm. A and B:
magnification, x100; C and D: magnification, x400. Nuclei were stained with hematoxylin.

potential prognostic roles of plasma calponin-h2 in breast
cancer, the present study further analyzed the association
between the levels of plasma calponin-h2 and the clinico-
pathological parameters of breast cancer. However, the
plasma level of calponin-h2 was not associated with the
tumour size, lymph node metastasis, distant metastasis,
tumor-node-metastasis stage, endoplasmic reticulum, human
epidermal growth factor (HER-2), Ki67, P53 or B-cell
Ilymphoma 2. However, the plasma levels of calponin-h2 in
PR- breast cancer was significantly higher, compared with
PR+ breast cancer (P=0.033), and plasma level of calponin-h2
levels in patients with breast cancer aged >50 years were
significantly higher, compared with that in patients <50 years
old (P=0.001). The plasma level of CA15-3 in the HER-2+
breast cancer, was higher than that in HER-2- breast cancer
(P=0.026). Plasma levels of CEA were also associated with
the stages of breast cancer (P=0.035). Overall, these results
indicated that plasma CEA and CA15-3 were not linked to
the other clinicopathological parameters of breast cancer
(Table II).

Upregulation of calponin-h2 in human breast cancer tissues.
The present study subsequently analyzed tissue expression
levels of calponin-h2 in 12 normal breast epithelia and 12
invasive ductal carcinoma samples using immunohistochem-
istry. The results demonstrated that the breast cancer group
exhibited a significantly higher rate of upregulated expression
of calponin-h2, compared with the control group, at 66.7
(8/12) and 16.7%(2/12), respectively (P=0.036; Table III). It is
noteworthy that calponin-h2 was located predominantly in the
cytomembrane of the breast cancer tissues (Fig. 3).

Discussion

In the last few decades, the incidence of breast cancer has
increased, however the relative survival rates of breast cancer
have improved, due to early diagnosis and treatment of primary
and second breast cancer (3). Early detection is vital to improve
the prognosis of patients with cancer (14,15). Although current
breast cancer screening methods have contributed substantially
to the reduction in breast cancer mortality rates, it is limited
due to low specificity. Therefore, more specific non-invasive
methods are urgently required, and plasma markers may offer
a better alternative option.

Changes in the structure or components of NMPs may
be an ideal marker for cancer diagnosis and prognosis (8,16).
Debald er al (9) found that the calponin-h2 NMP was
upregulated in human breast cancer tissue and absent in
healthy and benign control tissues. As NMPs can be released
into plasma, the present study comparatively analyzed the
plasma levels of calponin-h2 in patients with breast cancer,
patients with benign breast disease and healthy controls,
and found that plasma levels of calponin-h2 were higher in
breast cancer than in benign breast disease, but not healthy
controls. The AUC of the level of calponin-h2 of calponin-h2
levels in differentiating breast cancer and benign breast
diseases (0.700; 0.734-0.868; P=0.0001) was higher than that
of CA15-3, and lower than that of CEA (Fig. 2). It has been
proposed that a combination of multiple markers improves
the capacity to diagnose cancer, as single markers have a low
capacity in the diagnosis of breast cancer. The present results
demonstrated that a combination of the three markers was
able to improve the diagnosis capacity.
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Table II. Association between the plasma levels of calponin-h2, CEA, CA15-3, and clinicopathological parameters of breast cancer.

Calponin-h2

Characteristic (ng/ml) P-value CA15-3 (U/ml) P-value CEA (ng/ml) P-value

Age (years) 0.001* 0.288 0.226
<50 12.05 (4.93-55.78) 13.90 (4.30-97.70) 1.98 (0.73-309.20)
>50 19.67 (6.45-132.66) 12.80 (4.60-37.60) 2.62 (0.64-35.56)

Histological type 0972 0.364 0.137
IDC 16.11 (4.94-132.66) 13.80 (4.30-97.70) 2.27 (0.64-309.20)
DCIS 14.77 (7.84-42.41) 12.05 (5.70-24.90) 2.08 (1.06-9.44)
Others 20.94 (8.10-50.24) 12.80 (6.00-26.50) 2.77 (0.95-15.44)

Tumor size (cm) 0.426 0.280 0.156
<2 17.43 (6.45-132.66) 12.10 (4.50-37.60) 2.26 (0.64-15.44)
>2,<5 15.30 (4.93-46.95) 15.15 (4.30-97.70) 2.77 (0.78-309.20)
>5 14.38 (11.00-21.50) 15.20 (10.3-20.00) 248 (2.11-4.89)

Lymph node status 0.265 0.152 0.194
NO 16.80 (4.93-132.7) 12.80 (4.30-97.70) 227 (0.64-87.73)
N1 14.86 (7.91-41.59) 15.15 (4.50-58.90) 2.19(0.89-9.11)
N2 22.69 (9.16-37.24) 9.60 (6.00-16.60) 3.875 (1.65-309.2)
N3 13.07 (5.26-18.18) 15.00 (6.00-37.50) 2.46 (1.04-82.76)

Distant metastasis 0.711 0.633 0.068
MO 15.93 (4.93-132.7) 13.00 (4.50-61.60) 2.275 (0.64-82.76)
M1 16.78 (10.9-41.24) 15.90 (4.30-97.70) 19.80 (0.99-309.2)

Stage 0.690 0.448 0.035*
I/ 15.74 (4.93-132.66) 13.10 (4.50-61.60) 2.26 (0.64-32.90)
v 15.49 (5.26-41.24) 12.60 (4.30-97.70) 2.88 (0.99-309.20)

Grades 0.222 0.510 0.955
Gl 18.38 (10.61-46.95) 11.10 (5.70-21.00) 2.18 (1.31-9.44)
G2 12.90 (4.93-132.65) 13.70 (4.50-97.70) 2.30 (0.64-309.2)
G3 17.30 (6.45-55.78) 12.90 (4.30-37.60) 2.28 (0.78-35.56)

ER status 0.201 0.591 0918
Negative 17.43 (6.45-41.59) 12.80 (4.30-58.90) 2.35 (0.84-309.20)
Positive 14.36 (4.93-132.66) 13.20 (4.50-97.70) 2.28 (0.64-87.73)

PR status 0.033¢ 0.429 0.928
Negative 17.43 (6.45-55.78) 12.80 (4.30-58.90) 2.30 (0.78-35.56)
Positive 12.75 (4.93-132.66) 13.45 (4.50-97.70) 2.28 (0.64-309.2)

HER-2 status 0.696 0.026* 0.621
0 16.11 (7.25-132.66) 12.6 (4.30-97.70) 2.27 (0.64-87.73)
1 15.56 (4.93-55.78) 15.65 (5.70-61.60) 244 (0.95-309.2)

P53 status 0.656 0.172 0.850
Negative 16.22 (7.25-55.78) 12.80 (4.30-97.70) 2.26 (0.64-309.20)
Positive 15.56 (4.93-132.66) 14.45 (4.60-61.60) 2.33(0.73-82.76)

EGEFR status 0.717 0.376 0.609
Negative 15.38 (4.93-132.66) 13.70 (4.5-97.7) 2.51 (0.64-309.20)
Positive 17.43 (6.45-41.24) 13.10 (4.3-24.8) 2.61 (0.99-7.46)

Ki67 status 0.167 0471 0.366
Negative 14.88 (5.26-132.66) 12.80 (4.30-97.70) 2.26 (0.64-309.20)
Positive 17.65 (4.93-55.78) 14.80 (6.00-61.60) 2.57 (0.78-35.56)

BCL2 status 0.443 0.247 0.095
Negative 16.77 (6.45-132.66) 12.85 (4.3-58.9) 2.9 (0.89-82.76)
Positive 15.22 (4.93-46.95) 13.8 (5.6-61.6) 2.225 (0.64-309.2)

Data are expressed as the median (range). “P<0.05, plasma calponin-h2 level between breast cancer patients <50 years and breast cancer
patients >50 years. IDC, invasive ductal carcinoma; DCIS, ductal carcinoma in situ; ER, estrogen receptor; PR, progesterone receptor; HER2,
human epidermal growth factor receptor-2; EGFR, epidermal growth factor receptor; BCL, B-cell lymphoma.
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Table III. Proportion of low and high expression levels of calponin-h2 in breast cancer and healthy control tissue samples.

Expression level of calponin-h2 [n (%)]

Group Sample (n) Low (%) High (%) P-value
Invasive ductal carcinoma 12 4 (33.3) 8 (66.7) 0.036°
Healthy control 12 10 (83.3) 2 (16.7) '
“P<0.05.
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of calponin-h2 was not associated with tumor stage or grade,
tumor size, lymph and distant metastasis, ER, HER-2, Ki-67
or P53 (Table II). Notably, the plasma level of calponin-h2
was associated with the expression of PR and the age of the
patient with breast cancer. The present study also demon-
strated a the positive correlation between plasma CEA and
the stage of breast cancer. Previous larger population studies
indicated that higher preoperative levels of CA15-3 and CEA
were significantly associated with a larger tumor size, axillary
node metastases and advanced stage (17). The difference in
these results to those of the present study may be linked to the
smaller sample size in the present study. Therefore, the roles of
plasma calponin-h2 in breast cancer diagnosis and its associa-
tion with the clinicopathological parameters of breast cancer
require further investigation.

The present study also compared the expression of
calponin-h2 inbreast cancer tissue and normal breast epithelium
using immunohistochemistry, and found that calponin-h2 was
significantly overexpressed in breast cancer tissue, compared
with normal breast tissues, particularly in the cytomem-
brane of the breast cancer cells. Debald M et al (9) reported,
via one-dimensional immuniblotting, that calponin-h2 is
expressed in the NMP- fraction of histologically different
human breast cancer entities (ductal, lobular and mucinous)
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healthy human breast tissue and cytoplasmic proteins of breast
cancer. Congruously, the present study revealed no expression
of calponin-h2 in the cytoplasmic fraction of human breast
cancer tissues. Calponin-h2 is also overexpressed in human
rectal carcinoma and cutaneous squamous cell carcinoma,
indicating that the overexpression of calponin-h2 is involved
in the pathogenesis of several types of cancer, although its
function remains to be elucidated (18,19).

In conclusion, the results of the present study indicated
that calponin-h2 was upregulated in the tissue and plasma of
patients with breast cancer, and may be a promising marker of
breast cancer. The involvement and underlying mechanisms
of calponin-h2 in carcinogenesis require further investigation.
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