-

View metadata, citation and similar papers at core.ac.uk brought to you byj‘: CORE

provided by Elsevier - Publisher Connector

Asian Pacific Journal of Tropical Medicine (2014)— 257

Contents lists available at ScienceDirect

e i Asian Pacific Journal of Tropical Medicine
A

journal homepage:www.elsevier.com/locate/apjtm

Document heading doi: 10.1016/S1995-7645(14)60033-X

Correlations of B—catenin, Ki67 and Her—2/neu with gastric cancer

Hong—Wen Wu', Cheng—Yong Qin”, Ji—Lai Huang®, Xian—Yi Kong’, W . Wen—

4
Kun Bai
'School of Medicine, Shandong University, Jinan 250012, China
*Digestive Internal Medicine, The First Hospital of Zibo City, Zibo 255200, China

3Digestive Internal Medicine, Shandong Provincial Hospital, Jinan 250021, China
*Digestive Internal Medicine, Shandong Qianfoshan Hospital, Jinan 255200, China

ARTICLE INFO ABSTRACT

Atticle history: Objective: To study the clinical path®gic ¢ isti —catenin, Ki67 and Her-2/neu
Rece.lved.-]an“?ly 2014 in gastric cancer and the corre i 167 to the protein expression and gene
Received in revised form 15 February 2014 conditions of Her—2/Neu. M 5 i on of B—catenin, Ki67 and Her—2/Neu
Accepted 15 March 2014 .

cases of gastric cancer and the gene conditions
tion (FISH). Results: The protein expression of

was detected by immunohi
of Her—2/Neu by fluoresce
{—catenin, Ki67 and Her-2/ onship with the clinical pathologic characteristics
of gastric cancg

Available online 20 April 2014

had obvious correlation to the differentiation,

Keywords: infiltration a the gastric cancer (P<0.05). The Ki67 had close
Gastric cancer 1 ade—metastasis staging staging of gastric cancer (P<0.05).
B—catenin y ¢ Vith the differentiation and tumor—node—metastasis staging of
Ki67 o i had no relationship with the infiltration and lymphatic metastasis of
Her—2/neu .S )5). The protein expression of Ki67 had significantly positive correlation
Immunohistochemistry . P and gene amplification conditions of Her—2/Neu (r=0.567, P<0.05 for

Fluorescence in situ hybridization

Tumor marker sed as a reliable method to help the observation of biological behavior,

and prognosis of gastric cancer, and Ki67 can be used to serve the preliminary
Her-2/Neu gene state.

correlations of p—catenin, Ki67 and Her—2/neu with the
clinical characteristics of gastric cancer and analyzed the
relationship between the expression of B—catenin, Ki67 and
s a malignant tumorlll, is  Her—2/neu proteins. Reliable reference indices were also

ell invasion and metastasis and  searched to screen Her—2/neu gene state.

associated with’ chromatin. f—catenin exhibits the roles of 2. Materials and methods
signal transduction and cellular adhesion in Wnt signaling
pathway. Amplification of Her—2/neu gene is the key to the  2./. General data
efficacy of molecular targeted drugs. We investigated the
Cancerous gastric tissue samples were surgically resected

from 101 gastric cancer patients who received treatment
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cutting edge of diseased foci of 76 gastric cancer patients
and used as control. The included patients did not receive
any anti—tumor treatment before surgery and provided
complete clinical record document. Following hematoxylin—
eosin staining, all tissue sections were diagnosed as
adenocarcinoma by two experienced physicians in
consensus. The gastric cancer patients, 52 males and 49
females, were at the age of 57 (range from 34 to 80) years.
The size of tumor was 5 cm in 70 patients and <5 ¢m in
31 patients. According to the WHO criteria, tumor cells
were well- and medium—differentiated in 51 patients and
poorly—differentiated in 50 patients. As per the pathological
tumor—node—metastasis staging (p)TNM) system issued by the
American Joint Commission for Cancer Staging (2011), tumors
were staged as I/IT in 58 patients and as IIT-IV in 43 patients.
According to the depth of invasion, tumors invaded the
serosa in 57 patients and had invaded but not penetrated the
serosa in 44 patients. Lymph node metastasis was present in

68 patients but not in 33 patients.
2.2. Main instruments and reagents

The experimental instruments used in this study were
provided by Department of Pathology, Shandong Proviggial
Hospital, China. Other instruments included p
embedding apparatus (Germany), microtomes (L
BM2135; AO, USA), optical microscope (BX=30: Olym
Japan), constant temperature baker
Medical Instrument Factory, China),
(ThermoBriteTM, StatSpin, USA)
reagents were purchased fro
Bridge Biotechnology Co.

trol. Through an optical microscopy,
B—catenin— and Ki67—positive cells were counted in five
fields of view randomly selected from each section. The
percentage of B—catenin— or Ki67—positive cells <10% was
considered as 0 point, 11%-50% as 1 point, 51%—75% as 2
points, and >75% as 3 points. No staining was scored 0, light
brown 1 point, brown 2 points, and dark brown 3 points. The
final score was obtained by sum of the above two scores:
1-2 points were considered as “1+”, 3—4 points as “2+” and
“5-6" points as “3+”. Finally, sample with a total score

of 0 was considered as negative, while sample with a total
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score of 1+ to 3+ as positive. Her—2/neu immunoreactivity
was scored according to HercepTest guidelines. Her—2/neu—

positive cells exhibited brown yellow staining.
2.4. FISH detection

FISH detection was performed in strict accordance with kit
instruction. Thirty cells were counted for calculation of ratio
value according to the formula:

Ratio = Number of red signals in 30 nuclei/Number of green

signals in 30 nuclei.

Ratio <1.8 was considered neg

t test. Correlation analysis was conducted

rank correlation. A level of P<0.05 was

3.1. Expression of B—catenin, Ki67 and Her—2/neu proteins

in cancerous gastric tissue

As shown by the immunohistochemical staining, the
positive expression of B—catenin and Ki67 was located in the
nuclei (Figure 1A and 1B), and that of Her/neu was found in
the cellular membrane (Figure 1C). The positive cells were
stained light or dark brown. The expression of Her—2/neu
gene was also detected by FISH. The red signals of Her—2/neu
gene amplification (positive) were distributed in clusters or
diffusion spots (ratio >2.2; Figure 2A), while the signals were
distributed in diffusion spots (ratio <1.8; Figure 2B) without
Her—2/neu gene amplification.

-
-

o) T ol DA
Figure 1. Expression of 3 —catenin, ki67 and Her-2/neu in the tested
samples detected by immunohistochemistry (x200).

(A) B —catenin—positive expression (3+); (B) Ki67—positive expression
(3+); (C) Her—2/neu—positive expression (3+); (D) Her—2/neu—negative
expression.
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Figure 2. Amplification of Her—2/neu gene in the tested sample
detected by in situ hybridization (x200).

(A) With Her—2/neu gene amplification (ratio >2.2); (B) Without
Her—2/neu gene amplification (ratio <1.8). Her—2/neu gene is shown
by red signals and centromere 17 by green signals

Among the 101 patients with gastric cancer, the number
of P—catenin—positive patients scored 0, 1+, 2+ and 3+
was 26(25.7%), 4(4%), 29(28.7%) and 42(41.6%), respectively,
while the number of Ki67—positive patients was 20(19.8%),
24(23.8%), 15(14.8%) and 42(41.6%), respectively. The number
of Her—2/neu—positive patients scored 2+ and 3+ was 6(6.0%)
and 10(10.0%), respectively. The percentage of f—catenin—,
Ki67—, and Her—2/neu-positive patients among the 101
gastric cancer patients was 74.3%(75/101), 80.2%(81/101) and
15.8%(16/101), respectively, which was significantly hj
than that of the control group [36.8%(28/76), 25.0%(19/
1.3%(1/76), P<0.05].

Table 1
Correlations of {3 —catenin, Ki67 an
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3.2. Correlations of P-catenin, Ki67 and Her—2/neu
expression with the clinical pathological characteristics of

ga.s'l‘ri(f cancer

The expression of p—catenin, Ki67 and Her—2/neu was not
correlated with the gender, age, and tumor size of patients
with gastric cancer. The expression of B—catenin and Ki67
were significantly correlated with degree of tumor cell
differentiation, depth of tumor cell invasion and lymph
node metastasis (P<0.05). The P—catgis

pression was

ted with Her—2/neu gene state (r=0.304,

munohistochemistry results showed

s significantly higher in the 9 gastric cancer patients
png with the positive expression of Ki67 (3+) and
er—2/neu (3+) than in other types (Table 2).

clinical pathological characteristics of gastric cancer.

Characteristic —catenin Ki67 Her—2/neu
' Positive rate (%)  Y.° P Positiverate (%) %’ P Positiverate (%) %’ P
Sex .15(37/52) 84.62(44/52) 17.31(9/52)
0.540 0.502 0.920 0.445 0.173 0.444
77.55(38/49) 75.51(37/49) 14.29(7/49)
Age (years) 72.50(29/40) 77.50 (31/40) 12.50(5/40)
0.107 0.744 0.304 0.616 0.555 0.581
75.41(46/61) 81.97(50/61) 18.03(11/61)
72.86(51/70) 81.43(57/70) 17.14(12/70)
0.234 0.806 0.217 0.787 0.290 0.770
77.42(24/31) 77.42(24/31) 12.90(4/31)
Well/medium  60.78(31/51) 70.59(36/51) 7.84(4/51)
9.783 0.003 5.991 0.023 4.944 0.031
Poor 88.00(44/50) 90.00(45/50) 24.00(12/50)
Depth of tumor cell invasion  Not invade serosa  64.91(37/57) 71.93(41/57) 14.04(8/57)
5978 0.021 5.632 0.018 0.320 0.594
Invade serosa  86.36(38/44) 90.91(40/44) 18.18(8/44)
Lymph node metastasis Yes 80.88(55/68) 86.76(59/68) 14.71(10/68)
4.778 0.330 5.561 0.031 0.201 0.772
No 60.61(20/33) 66.67 (22/33) 18.18(6/33)
Tumor—node—metastasis staging [+11 stages 79.31(46/58) 72.41(42/58) 8.62(5/58)
1.820 0.250 5.198 0.023 5.328 0.028
TIT+1V stages 67.44(29/43) 90.70(39/43) 25.58(11/43)
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Table 2
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Correlations of Ki67 protein expression with Her—2/neu protein expression and gene stage.

Her-2/neu protein expression

Amplification of Her—2/neu gene

Ki67 protein expression I ot r P Yos No r P
++ 2 1 0.567 0.043 3 12 0.304 0.022
+++ 1 9 2 40

3.4. Analysis on Her—2/neu protein expression and Her—2/neu

gene state

Through FISH, the amplification of Her—2/neu gene
was detected in 14 patients, with a gene amplification
rate of 13.9%(14/101). According to the Her—2/neu protein
expression, the patients were divided into two groups:
Her-2/neu (2+/3+) and Her—2/neu (—/+). The amplification
rates of Her—2/neu gene in the sanples with Her—2/neu
(3+) and Her—2/neu (2+) were 90.0%(9/10) and 83.3%(5/6),
respectively. In the tested samples with Her—2/neu (—/1+),
no amplification of the Her—2/neu gene was detected (0/33
and 0/52, respectively). The detection results of patients
with Her—2/neu (2+/3+) by immunohistochemistry was 87.5%
consistent with the amplification resluts of Her—2/neu gene
by FISH.

4. Discussion

suggesting that

e gastric cancer tissue

ration and malignant potentials and
predicting 8 recurrencel6-7], and its expression level
is of important ®nical significance for tumor treatment and
metastasis(8l. It also shows a predictive value in adjuvant
chemotherapy. In our study, the Ki67 expression rate was
70.6% in the well- and medium—differentiated gastric
cancer, 90% in the poorly differentiated gastric cancer,
68.6% in the serous layer—infiltrated tissues and 90.9% in
the non—infiltrated tissues. The results suggest that changes
in proliferative activity of tumor cells are related to the

progression of gastric cancer.

Her—2/neu, also called C—erbB-2, shows similar functions
as Ki67 and both can promote mitosis. In this study, the
positive expression rate of Her—2/neu was 15.8%, which

is in accordance with a previous reportl9l. The positive

tion. Her—2/neu (2+) was previously used as
rence for FISH detection of Her—2/Neu gene, but
e FISH detection results also exist in subjects with
Her-2/neu (3+). To predict the Her—2/neu gene state of
tumor patients more simply and accurately, we statistically
analyzed the present results and found that the expression
of Ki67 protein was positively correlated with the protein
expression and gene amplification of Her—2/neu (r=0.567,
P<0.05 for protein; r=0.304, P<0.05 for gene). The Her—2/neu
gene amplification analyzed by FISH was consistent with
the protein expression detected by immunohistochemistry,
with a K value of 0.879, demonstrating that the protein
expression and gene state had good consistency. This is in
line with previous reports. However, contrary results have
also been reported, which may be caused by differences in
experimental methods, interpretation criteria and sample
size. Further investigation is needed to eliminate this
conflict.

Our results demonstrated that the protein expression and
gene amplification of Her—2/neu were closely related to
the expression of Ki67 protein. Previous researches show
that Her—2/neu protein does not act independently but
exhibits synergic and inhibitory effects together with other
factors. Further studies are required to investigate whether
the proliferative activity of gastric cancer cells promotes

the Her—2/neu gene amplification and whether there is a
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regulatory relationship between Ki67 and Her—2/neu. We
can speculated that the Ki67 protein expression, in addition
to Her—2/neu (2+) protein expression, may be selected as
another assistant reference in screening Her—2/neu gene
state by FISH.

Taken together, the expression of B—catenin, Ki67 and
Her—2/neu is closely related to the clinical pathological
characteristics of gastric cancer. Combined detection
methods can provide an overall reference evidence for
understanding the nature, clinical diagnosis and prognosis
of tumors. Her-2/neu combined with Ki67 can be used as
a predicator for screening Her—2/neu gene state by FISH,
which will increase detection efficiency of Her—2/neu gene

amplification.
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