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Introduction

Maspin is a member of serpin gene family which inhibits

serine protease. It was first isolated in normal mammary ep-

ithelium by subtractive hybridization. Reduced tumor for-

mation and metastasis were observed in the presence of

maspin suggesting tumor suppressor characteristics of this

unique gene [1]. In the subsequent series, it was detected that

maspin inhibits breast cancer cell motility, invasion, and

metastasis [2, 4]. It is located at 18q21.3 along with other

serpin superfamily and encodes 375-amino acid protein with

a molecular weight of 42 kDa [5]. Maspin is bound to the

active site of the serine protease by the reactive center loop

which is situated near the carboxy terminus. At promoter re-

gion, several important transcription factor binding sites such

as Ets, Ap1, HRE, and p53 were demonstrated [6]. Although

the expression of serpin family proteins is limited to the cy-

toplasmic compartment of the cell, maspin was found to be

extracellular, cell-membrane associated, intranuclear, and

within the cytoplasmic compartment [7, 8]. The prognostic

value of maspin expression has been widely studied in non-

gynecological cancers. Although it was found to be protec-

tive in breast and prostate cancers; in pancreatic cancer,

maspin was reported to be over-expressed in progression

from pre-invasive lesions to invasive disease [1, 4 ,9]. Only

a few series examined the role of this important gene in gy-

necological cancers [10-16]. There are only two reports on

maspin expression in endometrial cancers [15, 16]. However,

hyperplastic tissues were not evaluated in those series, and

the effect of maspin expression on overall survival was not

investigated. Therefore the authors decided to detect the rate

of expression and prognostic importance of maspin in sam-

ples of both endometrial hyperplasias and cancers. 

Angiogenesis is essential for tumor growth and metasta-

tic spread by supplying metabolic requirements for the

growing tumor and providing a vascular pathway for

hematogenous spread to distant sites [17, 18]. Although

many important promoters of angiogenesis have been re-

ported, the most heavily studied one is vascular endothelial

growth factor (VEGF), which induces capillary tube for-

mation, and increases vascular permeability [19]. 

The purpose of this study was to evaluate the maspin ex-

pression in endometrial hyperplasia and cancer, and also to

analyze the relation with prognostic variables and survival.

In addition, the correlation between maspin expression and

angiogenic factor VEGF was also investigated to observe

its effect on tumoral angiogenesis. 

Materials and Methods

The patients with endometrial hyperplasia and cancer treated

at Gazi University Hospital were included in this study. The pa-

tients with invasive cancer were subjected to the initial surgical

staging procedure including peritoneal cytology, total abdominal
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hysterectomy, bilateral salpingo-oophorectomy, and complete

pelvic-paraaortic lymphadenectomy. Ten patients with IA, IB;

grade 1-2 tumors did not undergo lymphadenectomy. Staging was

performed according to the FIGO 1988 recommendations. Data

were obtained from patients’ charts, pathology records, special

gynecologic oncology files, or from direct contact with the pa-

tients and personal physicians. When necessary, personal com-

munication was used to verify patient’s status. Maspin expression

was assessed by IHC and tested for possible significant relation

with age, FIGO stage, histologic type, grade, depth of myometrial

invasion (MI), lymphovascular space involvement (LVSI), lymph

node metastasis, and overall survival (OS). Angiogenesis was de-

termined by using VEGF and compared with the results of maspin

staining to detect any correlation. The co-author pathologist (O.E.)

reviewed the paraffin blocks, and the paraffin block with the max-

imum tumoral tissue was chosen for IHC in each case.

Immunohistochemistry
Formalin-fixed, paraffin-embedded tissues were used for IHC.

Four-micrometer-thick sections from tissue blocks were stained

with Maspin (Ab-1, EAW24), and VEGF (VEGF Ab-7, Clone

VG1) by using the standard streptavidin-biotin indirect method.

Primary antibodies were performed for two hours at room tem-

perature after blocking endogenous peroxides and proteins. AEC

(3-amino-9-ethylcarbazole) was used as a chromogen. Breast car-

cinoma (for VEGF), and prostate carcinoma (for Maspin) were

used as positive control. Negative controls were incubated with

PBS instead of the primary antibody. Nuclear and cytoplasmic

stainings were evaluated separately, and percentage of positive

cells and staining intensity were recorded. The percentage of cells

was rated as follows: 0 point, negative; 1 point, < 10%; 2 points,

10-20%; and 3 points, > 20%. Staining intensity was scored as 0

(negative), 1+ (weak), 2+ (moderate), and 3+ (strong). The final

score was calculated by adding these two scoring systems, and

categorized into three groups: mild (score, 1-2), moderate (score,

3-4), and strong (score, 5-6). Cytoplasmic staining was consid-

ered positive for VEGF. The staining score was determined ac-

cording to the intensity of staining (0: no staining, +1: weak

staining, +2: moderate staining, + 3: strong staining), and the per-

centage of cells staining (0: no staining, +1: positive staining in <

25% of glandular epithelial or tumor cells, 2: positive staining in

26%-50% of the glandular epithelial or tumor cells, 3: positive

staining in > 50% of the glandular epithelial or tumor cells). The

final index score was calculated by addition to results of these two

methods. Scores between 0 and 2 were accepted as negative,

scores of 3 and 4 were regarded as weakly positive, and scores of

5 and 6 were regarded as strongly positive. Two different scoring

systems were used for maspin and VEGF expressions as sug-

gested in the previous publications [10-19]. 

Statistical analysis
SPSS for windows (Statistical Package for the Social Sciences)

was used for statistical analyses. Categorical variables were com-

pared by Chi-square and Fisher’s exact tests, and the analyses of

continuous variables were performed using Student’s t, Mann-

Whitney U, one way ANOVA, and Kruskal-Wallis tests where ap-

propriate. The bivariate Spearman correlation coefficient was used

to detect any significant relation. Survival estimates were obtained

via the Kaplan-Meier method, and tested for significance by log-

rank test. OS rate of the patients was calculated from the date of

initial surgery to the date of death or last follow-up. All p values

were the results of two-sided tests, and they were considered sig-

nificant if < 0.05. 

Results

A total of 19 women with complex atypical hyperplasia,

44 patients with simple hyperplasia without atypia, and 67

patients with endometrial carcinoma were included. Maspin

Table 1. — Characteristics of the patients and the comparisons of the prognostic variables with respect to cytoplasmic and nuclear
maspin stainings.

Cytoplasmic maspin staining, n (%) Nuclear maspin staining, n (%)

n (%) negative positive p negative positive p

Age

≤55 28 (41.8) 12 (42.9) 16 (57.1) 0.63 22 (78.6) 6 (21.4) 0.39

>55 39 (58.2) 19 (48.7) 20 (51.3) 27 (69.2) 12 (30.8)

Stage

I 42 (62.7) 18 (42.9) 24 (57.1) 0.47 30 (71.4) 12 (28.6) 0.68

II-IV 25 (37.3) 13 (52) 12 (48) 19 (76) 6 (24)

Histology

endometrioid 59 (88.1) 28 (47.5) 31 (52.5) 0.72 45 (76.3) 14 (23.7) 0.11

others 8 (11.9) 3 (37.5) 5 (62.5) 4 (50) 4 (50)

Grade

1 25 (37.3) 11 (44) 14 (56) 0.64 18 (72) 7 (28) 0.96

2 24 (35.8) 10 (41.7) 14 (58.3) 18 (75) 6 (25)

3 18 (26.9) 10 (55.6) 8 (44.4) 13 (72.2) 5 (27.8)

Depth of MIa

<1/2 43 (64.2) 21 (48.8) 22 (51.2) 0.57 32 (74.4) 11 (25.6) 0.75

≥1/2 24 (35.8) 10 (41.7) 14 (58.3) 17 (70.8) 7 (29.2)

LVSIb

negative 54 (80.6) 25 (46.3) 29 (53.7) 0.99 39 (72.2) 15 (27.8) 0.73

positive 13 (19.4) 6 (46.2) 7 (53.8) 10 (76.9) 3 (23.1)

LNc metastasis

negative 46 (68.7) 21 (45.7) 25 (54.3) 0.97 36 (78.3) 10 (21.7) 0.37

positive 11 (16.4) 5 (45.5) 6 (54.5) 7 (63.6) 4 (36.4)

NAd 10 (14.9) 5 (50) 5 (50) 6 (60) 4 (40)

aMyometrial invasion, bLymphovascular space involvement, cLymph node, dNot available.
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expression was detected in one patient with complex atypi-

cal hyperplasia, and it was found to be positive in two pa-

tients with simple hyperplasia without atypia. Cytoplasmic

staining was 2% with a mild intensity for all of these pa-

tients. Nuclear staining was not positive for any of women

with endometrial hyperplasia. Overall 67 patients with en-

dometrial cancer were subject of this study. The mean age of

these patients at the time of diagnosis was 58.2 ± 11.1 years

(range, 28-76). The clinical and histopathological charac-

teristics of the patients are documented in Table 1. Of these

patients, 42 (62.7%) had Stage I disease, nine (13.4%) had

Stage II, 13 (19.4%) had Stage III, and the remaining three

(4.5%) patients had Stage IV tumors. The most common his-

tology was endometrioid type endometrial cancer (88.1%).

The distribution of patients according to the grades was as

follows: grade 1, 25 (37.3%); grade 2, 24 (35.8%); and

grade 3, 18 patients (26.9%). Myometrial invasion was neg-

ative for seven patients (10.4%), < 1/2 for 36 (53.7%), and

≥ 1/2 for 24 (35.8%) patients. LVSI was detected in 19.4%

of the patients (13/67), and the lymph node metastasis was

found to be positive in 11 patients (16.4%). 

In patients with endometrial cancer, cytoplasmic and nu-

clear maspin expressions were detected in 36 (53.7%) and

18 (26.9%) patients, respectively. All the patients with nu-

clear staining had also cytoplasmic maspin expression.

Both the cytoplasmic and nuclear staining characteristics

were analyzed for possible relation with age, stage, histo-

logic type, grade, depth of MI, LVSI, and lymphatic metas-

tasis, but none of these comparisons revealed significant

correlation between staining localizations and prognostic

variables (Table 1). The number of patients and the per-

centages of positive cells according to the cytoplasmic

staining were as follows: <10% in 29 patients; 10-20% in

five; and > 20% in two patients. These values for nuclear

staining were < 10% in 16 patients and 10-20% in two pa-

tients. Cytoplasmic staining intensity was +1 for 12 pa-

tients, +2 for 17, and +3 for seven patients, and the nuclear

staining intensity was +1 for eight patients, +2 for eight,

and +3 for two patients (Table 2). The mean score for cy-

toplasmic staining was 1.67 ± 1.73. Ten patients (14.9%)

had mild staining (score 1-2), 22 (32.9%) had moderate

(score, 3-4), and four (5.9%) had strong staining character-

istics (score, 5-6). When the mean scores were compared

with respect to prognostic variables, no significant variance

was noted for any of them. The mean nuclear score was 0.7

± 1.3 (range, 0-5), and it was not significantly different

when analyzed with respect to the prognosticators. 

The mean follow-up period was 54.2 ± 37.3 months. The

five-year OS rate for patients with cytoplasmic staining was

91%, compared to 87% for patients without staining (p =
0.31, Figure 1). These values for nuclear expression were

100% and 87%, respectively (p = 0.16, Figure 2). When the
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Figure 1. — The comparison of five-year overall survival rates

with respect to cytoplasmic maspin expression (p = 0.31).
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Figure 2. — The comparison of five-year overall survival rates

with respect to nuclear maspin expression (p = 0.16).

Months

6040200

S
ur

vi
va

l P
ro

ba
bi

lit
y

1,00

,95

,90

,85

,80

,75

,70

Maspin expression detected 

Maspin expression  not detected 

Figure 3. — The comparison of five-year overall survival

rates according to the scores of cytoplasmic maspin expres-

sion (p = 0.27).
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patients stratified into two groups according to the scores of

cytoplasmic maspin expression as negative-mild and mod-

erate-strong, the five-year OS rates were 88% and 92%, re-

spectively (p = 0.27, Figure 3). 

The sections of two patients could not be stained with

VEGF, and the mean score for VEGF staining was 4.2 ±

1.6 (range, 0-6). Fourteen patients were negative (22%), 21

(32%) were weakly positive, and 30 (46%) were strongly

positive for VEGF staining. The cytoplasmic and nuclear

maspin expressions were found to be significantly corre-

lated with VEGF (r = 0.278, p = 0.02 and r = 0.295, p =
0.01, respectively). The mean VEGF score for patients with

cytoplasmic staining was 3.8 ± 1.7 vs 4.6 ± 1.4 for patients

with negative staining (p = 0.04). These values for nuclear

stainings were 3.5 ± 1.7 and 4.4 ± 1.5, respectively (p =
0.03). 

Discussion

Targeted therapies will be a part of standard care of can-

cer patients in near future. Therefore, it is mandatory to

identify the critical cellular and molecular pathways.

Maspin is one of the most spectacular candidate having

tumor suppressive and anti-angiogenic properties [1-4]. In

the published literature contradictory findings were re-

ported in the series especially including non-gynecological

cancers. Although it was found to be silenced in breast,

prostate, and thyroid cancers [1, 20, 21]; in pancreatic, lung,

and gastric cancers it was demonstrated that the maspin ex-

pression was increased in malignant cells compared to their

normal cells of origin [4, 22, 23]. In addition, the elevated

levels of maspin expression was found to be related with

improved prognosis [24, 25].

Despite the substantial number of studies investigating

the value of maspin expression in breast cancers, only a few

trials have investigated its’ importance in gynecological

cancers mainly including the patients with ovarian cancer

[10-16]. Sood et al. were the first to analyze the role of

maspin expression in ovarian cancer tissues and cell lines

[10]. They observed that cytoplasmic staining was more

predominant in invasive cancers when compared with be-

nign and low-malignant potential tumors, and it was asso-

ciated with high tumor grade, presence of ascites, and

suboptimal cytoreduction. Nuclear expression was related

with improved outcome, whereas cytoplasmic localization

was related with poor survival. Another striking result of

their study was that in vitro invasive potential of the

maspin-transfected cell lines was 44-68% lower than the

control group. Also, Gynecologic Oncology Group inves-

tigated the prognostic value of this important gene by im-

munoblot analysis including 68 women with advanced

stage ovarian cancer, and they showed 72% expression rate

with a significant relation with progression free and over-

all survivals [11]. Solomon et al. analyzed 118 patients with

high grade advanced stage epithelial serous ovarian carci-

noma [12]. Overall, 81.4% of the patients expressed

maspin. It was only localized to the nuclear compartment in

21.2% of the cases, and 60.2% of the patients had cyto-

plasmic staining with or without nuclear expression. The

median survival values for negative, cytoplasmic, and nu-

clear staining groups were 1146, 637, and 1,803 days, re-

spectively, with a significant variance (p < 0.001). Maspin

localization was also a significant predictor of survival in

multivariate analysis. On the contrary, Surowiak et al. ob-

served that cytoplasmic expression was related with cis-

platin sensitivity in their series including 43 patients with

epithelial type ovarian cancers, and these patients had sig-

nificantly longer progression free and OS rates [13]. Only

one study evaluated the maspin expression in the setting of

progression from in situ to invasive cervical carcinoma in-

cluding 18 women with cervical intraepithelial neoplasia-

grade 3 (CIN), 7 patients with microinvasive disease, and

11 cases with invasive squamous cell cancers [14]. A sig-

nificant decrease in maspin scores was reported between

CIN 3 vs invasive cancer, and microinvasive vs invasive

cancers. Also the maspin scores were lower in tumor em-

boli, and they speculated that maspin immunopositivity

may be related with metastatic potential. No survival analy-

sis was performed in that study. 

There are a few reports on maspin expression in en-

dometrial cancer. In the study of Murai et al. the samples

of 41 patients with endometrioid type adenocarcinoma and

30 women with uterine leiomyoma were stained immuno-

histochemically [15]. It was completely negative in pa-

tients with uterine leiomyoma, whereas 66% of the cases

with cancer had maspin expression. No significant relation

was noted between the maspin immunoreactivity and the

clinicopathological variables including stage, grade, lymph

node involvement, distant metastasis, and recurrence. No

survival data was given in that study. Interestingly, they

showed a significant correlation between aberrant maspin

expression and squamous differentiation. Li et al. evalu-

ated the expression of maspin gene by reverse transcriptase

polymerase chain reaction including 34 endometrial can-

cer and 28 normal endometrium samples [16]. They re-

ported that maspin expression was significantly higher in

Stage I and Stage III patients when compared to normal

endometrium (p < 0.01 for both comparisons). No signif-

icant variance was noted between Stage I and III diseases.

In the current study, 19 cases with complex atypical hy-

perplasia, 44 women with simple hyperplasia without

Table 2. — Distribution of the patients according to the staining
characteristics.
Staining Percentage of staining Intensity of staining

localization 0 <10 10-20 >20 0 +1 +2 +3

Cytoplasmic 31 29 5 2 31 12 17 7

Nuclear 49 16 2 0 49 8 8 2
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atypia, and 67 patients with endometrial carcinoma were

analyzed for maspin expression. Although only a few cases

were positively stained in the group of patients with en-

dometrial hyperplasia, 53.7% of the patients with en-

dometrial cancer had maspin expression. Neither

cytoplasmic nor the nuclear staining were found to be sig-

nificantly related with the clinicopathological prognosti-

cators. The percentages of the cells stained with maspin

was not as high as the reported rates for ovarian cancer pa-

tients [11, 12]. Similar to the present findings, in the study

of Murai et al., only 24% of the patients had maspin ex-

pression in more than 20% of the cells [15]. 

In some of the published series on gynecological cancers,

the importance of subcellular localization of maspin was

reported. Both the Sood et al. and Solomon et al. showed

that nuclear localization was associated with favorable sur-

vival in contrast to cytoplasmic staining which was associ-

ated with poor outcome [10, 12]. This feature was also

supported in the series evaluating non-gynecological can-

cers [26-31]. Therefore, Hirai et al. speculated that nuclear

maspin is the active form suppressing tumoral growth,

whereas cytoplasmic component has no effect on the car-

cinogenesis [26]. In the current study, no significant sur-

vival difference was found neither for cytoplasmic nor

nuclear stainings. However a tendency was noted for pa-

tients with nuclear staining with a 13% survival difference

between positive (100%) and negative cases (87%). 

Maspin was demonstrated to be an inhibitor of angio-

genesis [12, 32, 34]. Zhang et al. performed in vivo and in

vitro tests to explore the relation between maspin and an-

giogenesis [32]. They observed that maspin blocked the mi-

togenesis, tube formation, and migration of cultured

endothelial cells towards basic fibroblast growth factor and

vascular endothelial growth factor in vitro. In a xenograft

mouse model it blocked tumor growth and decreased the

tumor associated microvessel density. Neovascularization

in the rat cornea was also blocked by maspin in vivo. In

gastric and colonic cancers, microvessel density was found

to be lower in patients with maspin expression [33, 34]. In

the gynecological cancer setting, only Solomon et al. in-

vestigated the relation between maspin expression and an-

giogenesis in their large series including 118 cases with

epithelial serous ovarian carcinoma [12]. They reported that

both the VEGF expression and microvessel density were

lower in patients with nuclear maspin expression. Although

the microvessel density was lower in patients with cyto-

plasmic maspin expression, VEGF expression was para-

doxically higher in these cases. In the present study, the

VEGF expression was found to be correlated with both the

cytoplasmic and nuclear maspin stainings. The mean scores

of VEGF were significantly lower in cases having cyto-

plasmic or nuclear maspin expression. 

In conclusion, this is one of the largest study investigat-

ing the existence of maspin expression in patients with en-

dometrial hyperplasia and endometrial cancer. Although it

was detected in only 5% of the patients with endometrial

hyperplasia (3/63), 53.7% of the patients with endometrial

cancer had maspin expression. However, no significant cor-

relation was noted between the expression of maspin and

clinicopathological prognosticators as reported by Murai et
al. In addition, the current study is the first to demonstrate

the relation between maspin expression and angiogenesis in

endometrial cancer. Although no survival difference was

noted for cytoplasmic or nuclear maspin expressions, a ten-

dency was detected for nuclear staining similar to the liter-

ature. Further series will clarify the exact prognostic role

of maspin expression in gynecological malignancies in-

cluding endometrial cancer. 

References

[1] Zou Z., Anisowicz A., Hendrix M.J. Thor A., Neveu M., Sheng S.,

et al.: “Maspin, a serpin with tumor suppressing activity in human

mammary epithelial cells”. Science, 1994, 263, 526.

[2] Sheng S., Pemberton P.A., Sager R.: “Production, purification, and

characterization of recombinant maspin proteins”. J. Biol. Chem.,
1994, 269, 30988.

[3] Sheng S., Carey J., Seftor E.A. Dias L., Hendrix M.J., Sager R.:

“Maspin acts at the cell membrane to inhibit invasion and motility of

mammary and prostatic cancer cells”. Proc. Natl. Acad. Sci USA,
1996, 93, 11669.

[4] Maass N., Hojo T., Ueding M., Lüttges J., Klöppel G., Jonat W., Na-

gasaki K.: “Expression of the tumor suppressor gene Maspin in

human pancreatic cancers”. Clin. Cancer Res., 2001, 7, 812.

[5] Schneider S.S., Schick C., Fish K.E. Miller E., Pena J.C., Treter S.D.:

“A serine proteinase inhibitor locus at 18q21.3 contains a tandem

duplication of the human squamous cell carcinoma antigen gene”.

Proc. Natl. Acad. Sci. USA, 1995, 92, 3147.

[6] Zhang M., Maass N., Magit D., Sager R.: “Transactivation through

Ets and Ap1 transcriptional sites determines the expression of the

tumor-suppressing gene maspin”. Cell Growth Differ., 1997, 8, 179.

[7] Pemberton P. Maspin: Functional insights from a structural perspec-

tive. In: Hendrix MJ, editor. Maspin. Iowa City, 2002.

[8] Pemberton P.A., Tipton A.R., Pavloff N., Smith J., Erickson J.R.,

Mouchabeck Z.M., Kiefer M.C.: “Maspin is an intracellular serpin

that partitions into secretory vesicles and is present at the cell sur-

face”. J. Histochem. Cytochem., 1997, 45, 1697.

[9] Abraham S., Zhang W., Greenberg N., Zhang M.: “Maspin functions

as a tumor suppressor by increasing cell adhesion to extracellular

matrix in prostate tumor cells”. J. Urol., 2003, 169, 1157.

[10] Sood A.K., Fletcher M.S., Gruman L.M. Coffin J.E., Jabbari S.,

Khalkhali-Ellis Z., et al.: “The paradoxical expression of maspin in

ovarian carcinoma”. Clin. Cancer Res., 2002, 8, 2924.

[11] Gynecologic Oncology Group; Secord A.A., Lee P.S., Darcy K.M.

Havrilesky L.J., Grace L.A., Marks J.R., Berchuck A.: “Maspin ex-

pression in epithelial ovarian cancer and associations with poor prog-

nosis: a Gynecologic Oncology Group study”. Gynecol. Oncol.,
2006, 101, 390.

[12] Solomon L.A., Munkarah A.R., Schimp V.L. Arabi M.H., Morris

R.T., Nassar H., Ali-Fehmi R.: “Maspin expression and localization

impact on angiogenesis and prognosis in ovarian cancer”. Gynecol.
Oncol., 2006, 101, 385.

[13] Surowiak P., Materna V., Drag-Zalesinska M., Wojnar A., Kaplenko

I., Spaczynski M., et al.: “Maspin expression is characteristic for cis-

platin-sensitive ovarian cancer cells and for ovarian cancer cases of

longer survival rates”. Int. J. Gynecol. Pathol., 2006, 25, 131.

[14] Xu C., Quddus M.R., Sung C.J. Steinhoff M.M., Zhang C., Lawrence

W.D.: “Maspin expression in CIN 3, microinvasive squamous cell

carcinoma, and invasive squamous cell carcinoma of the uterine

cervix”. Mod. Pathol., 2005, 18, 1102.

138



139C. Taskiran, O. Erdem, A. Onan, C. Vural, O. Arisoy, S. Yildiz, H. Guner

[15] Murai S., Maesawa C., Masuda T., Sugiyama T.: “Aberrant maspin

expression in human endometrial cancer”. Cancer Sci., 2006, 97,
883.

[16] Li H.W., Leung S.W., Chan C.S., Yu M.M., Wong Y.F.: “Expression

of maspin in endometrioid carcinoma of endometrium”. Oncol. Rep.,
2007, 17, 393.

[17] Folkman J.: “What is the evidence that tumors are angiogenesis de-

pendent?”. J. Natl. Cancer Inst., 1990, 82, 4.

[18] Hanahan D., Folkman J.: “Patterns and emerging mechanisms of the

angiogenic switch during tumorigenesis”. Cell., 1996, 86, 353.

[19] Dvorak H.F., Brown L.F., Detmar M., Dvorak A.M.: “Vascular per-

meability factor/vascular endothelial growth factor, microvascular hy-

perpermeability, and angiogenesis”. Am. J. Pathol., 1995, 146, 1029.

[20] Zou Z., Gao C., Nagaich A.K. Connell T., Saito S., Moul J.M., et al.:
“p53 regulates the expression of the tumor suppressor gene maspin”.

J. Biol. Chem., 2000, 275, 6051.

[21] Boltze C., Schneider-Stock R., Quednow C., Hinze R., Mawrin C.,

Hribaschek A., et al.: “Silencing of the maspin gene by promoter hy-

permethylation in thyroid cancer”. Int. J. Mol. Med., 2003, 12, 479.

[22] YatabeY., Mitsudomi T., Takahashi T.: “Maspin expression in normal

lung and non-small-cell lung cancers: cellular property-associated

expression under the control of promoter DNA methylation”. Onco-
gene, 2003, 23, 4041.

[23] Akiyama Y., Maesawa C., Ogasawara S., Terashima M., Masuda T.:

“Celltype-specific repression of the maspin gene is disrupted fre-

quently by demethylation at the promoter region in gastric intestinal

metaplasia and cancer cells”. Am. J. Pathol., 2003, 163, 1911.

[24] Mueller E., Sarraf P., Tontonoz P., Evans R.M., Martin K.J., Zhang

M, et al.: “Terminal differentiation of human breast cancer through

PPAR gamma”. Mol. Cell., 1998, 1, 465.

[25] Jiang W.G., Hiscox S., Horrobin D.F., Bryce R.P., Mansel R.E.,

“Gamma linolenic acid regulates expression of maspin and the motil-

ity of cancer cells”. Biochem. Biophys Res. Commun., 1997, 237, 639.

[26] Hirai K., Koizumi K., Haraguchi S. Hirata H., Mikami I., Fukushima

M., et al.: “Prognostic significance of the tumor suppressor gene maspin

in non-small cell lung cancer”. Ann. Thorac. Surg., 2005, 79, 248.

[27] Marioni G., Blandamura S., Giacomelli L., Calgaro N., Segato P.,

Leo G., et al.: “Nuclear expression of maspin is associated with a

lower recurrence rate and a longer disease-free interval after surgery

for squamous cell carcinoma of the larynx”. Histopathology, 2005,

46, 576.

[28] Boltze C., Schneider-Stock R., Quednow C., Gerlach R., Mawrin C.,

Hinze R., et al.: “Proteome analysis identified maspin as a special

feature of papillary thyroid carcinoma”. Int. J. Oncol., 2003, 23,
1323.

[29] Mohsin S.K., Zhang M., Clark G.M., Craig Allred D.: “Maspin ex-

pression in invasive breast cancer: association with other prognostic

factors”. J. Pathol., 2003, 199, 432.

[30] Smith S.L.,Watson S.G., Ratschiller D., Gugger M., Betticher D.C.,

Heighway J.: “Maspin – The most commonly expressed gene of the

18q21.3 serpin cluster in lung cancer – Is strongly expressed in pre-

neoplastic bronchial lesions”. Oncogene, 2003, 22, 8677.

[31] Boltze C., Schneider-Stock R., Meyer F., Gugger M., Betticher D.C.,

Heighway J.: “Maspin in thyroid cancer: its relationship with p53

and clinical outcome”. Oncol. Rep., 2003, 10, 1783.

[32] Zhang M., Volpert O., Shi Y.H., Bouck N.: “Maspin is an angiogen-

esis inhibitor”. Nat. Med., 2000, 6, 196.

[33] Wang M.C., Yang Y.M., Li X.H., Dong F., Li Y.: “Maspin expres-

sion and its clincopathological significance in tumorigenesis and pro-

gression of gastric cancer”. World J. Gastroentereol., 2004, 10, 634.

[34] Song S.Y., Lee S.K., Kim D.H., Son H.J., Kim H.J., Lim Y.J., et al.:
“Expression of maspin in colon cancers: its relationship with p53 ex-

pression and microvessel density”. Dig. Dis. Sci., 2002, 47, 1831.

Address reprint requests to:

C. TASKIRAN, M.D.

Israilevleri 33

Sokak (Eski 78.sokak) 8/8

Emek-Cankaya, Ankara (Turkey)

e-mail: cagataytaskiran@yahoo.com


