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Abstract:

Adipophilin, a lipid droplet-associated protein that regulates lipid droplet structure and formation, is expressed in a wide

variety of tumors. The aim of this study was to evaluate the frequency and distribution pattern of adipophilin expression

in gastric epithelial neoplasia, and to correlate these variables with clinicopathological features and the mucin phenotype.

We retrospectively examined 159 cases of gastric epithelial neoplasia, which were classified according to the Vienna

classification system as 52 non-invasive low grade adenoma (Category 3), 65 non-invasive high-grade neoplasia

(Category 4), and 42 invasive neoplasia (Category 5). Immunohistochemistry for adipophilin was performed, and

phenotypic marker expression was determined by immunohistostaining with MUC2, MUC5AC, CD10, MUCS6, and

Villin. Adipophilin was expressed in 41 of 52 (79%) Category 3 cases, in 42 of 65 (65%) Category 4 cases, and in 23 of

42 (55%) Category 5 cases. Expression of adipophilin was only present in lesions with complete or incomplete intestinal

phenotypes. Adipophilin was expressed more frequently in surface epithelium in Category 3, whereas there was stepwise

increase in cryptal staining of adipophilin from Category 3 to Category 5. In conclusion, adipophilin expression is closely

related to the intestinal differentiation of the tumor. The pattern of immunostaining for adipophilin might be a useful new

marker for discriminating adenomas from adenocarcinomas.
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Introduction

Gastric adenocarcinoma is one of the most common malignant tumors worldwide. It has been classified as intestinal-type

and diffuse-type by Lauren et al [1] and as differentiated-type and undifferentiated-type by Nakamura et al [2]. Gastric

adenoma/dysplasia is classified as a premalignant lesion, and the risk of adenocarcinoma formation increases with the

histological grade of dysplasia [3, 4]. Differences between Japanese and Western pathologists exist regarding the

diagnosis of gastric epithelial neoplasia [4, 5]. The Vienna classification is useful for resolving these discrepancies

between pathologists in the diagnosis of gastric epithelial neoplasia [6]. Previous reports suggested that high-grade

adenoma (Category 4.1 in the Vienna classification) was highly predictive of invasive neoplasia (Category 5) [7-11]. In

contrast, Yamada et al. reported that low-grade adenoma (Category 3) had a low risk of progression into high-grade

adenoma or non-invasive carcinoma (Category 4), and no risk of progressing to an invasive neoplasia (Category 5) [12].

Yao et al. reported that the white opaque substance (WOS) within the superficial part of the gastric intraepithelial

neoplasia can be visualized using magnifying endoscopy with narrow-band imaging [13]. The morphology of the WOS

could be a new indication for discriminating gastric adenoma from gastric adenocarcinoma [13]. More recently, Yao et al.

demonstrated that the WOS consisted of lipid droplets that can be visualized with histology using the Oil red O stain [14].

Ueo et al. showed that WOS in gastric epithelial neoplasia represents an intracytoplasmic accumulation of lipid droplets

as seen on adipophilin staining and immunoelectron microscopy [15].

Lipid droplet-associated proteins, such as perilipin, adipophilin, and TIP47 play important roles in the formation,

maintenance, modification, and involution of lipid droplets. The expression of adipophilin was reported in cells of the

lactating mammary epithelium, adrenal cortex, male reproductive system (Sertoli and Leydig cells), and in steatosis or



fatty changes in hepatocytes in alcoholic liver cirrhosis. In addition, adipophilin expression was reported in a wide

variety of tumors such as colorectal carcinomas, renal cell carcinomas, hepatocellular carcinomas, and lung carcinomas

[16, 17]. Lipid droplet accumulation is a frequent feature of neoplastic cells. Using immunohistochemistry and

immunoelectron microscopy, Ueo et al. reported that intraepithelial distribution and morphology of the lipid droplets

differ between gastric adenomas and adenocarcinomas [15]. Based on these findings, adipophilin expression could

become a specific marker for discriminating adenomas from adenocarcinomas. However, little is known about the

expression of adipophilin in gastric epithelial neoplasia.

In this study, we aimed to evaluate the frequency and distribution pattern of adipophilin in gastric epithelial neoplasia

and to elucidate whether adipophilin expression correlates with clinicopathological features and the mucin phenotype.

Materials and methods

Patients and tissue samples

For this study, we randomly examined 159 samples of gastric epithelial neoplasia diagnosed between 2008 and 2013

from the pathologic files of endoscopically resected gastric specimens at Juntendo University Hospital. All lesions were

classified according to the Vienna classification of gastrointestinal epithelial neoplasia: adenoma with low grade

dysplasia was classified as non invasive low-grade neoplasia (Category 3), adenoma with high grade dysplasia (Category

4.1) or non-invasive carcinoma (Category 4.2) was classified as Category 4 (Non invasive high-grade neoplasia), and

intramucosal carcinoma (Category 5.1) or submucosal carcinoma (Category 5.2) was classified as Category 5 (Invasive

neoplasia). Adenoma with high grade dysplasia (Category 4.1) was diagnosed that the nuclei were spindle-shaped and

basally located with a high nucleus to cytoplasm ratio. The reasons for the random collection of cases were that the
4



collection of the consecutive series of cases would result in the simple increase in Category 4 cases. The lesions analyzed

in this study included of 52 Category 3, 65 Category 4, and 42 Category 5 lesions, matched for age and sex.

All specimens were fixed in 10% formalin solution, embedded in paraffin, and cut into 4 pm thick slices. Subsequently,

one section from each patient was stained with hematoxylin and eosin for histological diagnosis. Histological and

immunohistochemical evaluations were performed by 2 pathologists (R.G and T.Y), who were unaware of the clinical

characteristics of the patients. This retrospective study was approved by the Institutional Review Board and ethical

committee of our hospital (registration #2012008). Written informed consents were obtained from all patients.

Immunohistochemical staining and evaluation

The monoclonal antibodies used in this study were MUC5AC (CLH2, Novocastra, Newcastle-upon-Tyne, UK, dilution

1:200) as a marker for gastric foveolar cells, MUC6 (CLH5, Novocastra, Newcastleupon-Tyne, UK, dilution 1:200) as a

marker for gastric mucous neck cells and pyloric glands, MUC2 (Ccp58, Novocastra, Newcastle-upon-Tyne, UK,

dilution 1:200) as a marker for intestinal goblet cells, CD10 (56C6, Novocastra, Newcastle-upon-Tyne, UK, dilution

1:200) as a marker for the small intestinal brush border, Villin (1D2 C3, DAKO, Glostrup, Denmark, dilution 1:1600) as

a marker for the small intestinal brush border and adipophilin (AP125, Acris Antibodies, Hiddenhausen, dilution 1:200).

In brief, sections were cut to a thickness of 4 pm, deparaffinized in xylene, and dehydrated in descending dilutions of

ethanol. For antigen retrieval, specimens were autoclaved in 0.01 M citrate buffer (pH 6.0) at 121°C for 10 min. Then,

endogenous peroxidase activity was blocked by incubation with 0.3% hydrogen peroxidase in absolute methanol for 30

minutes. Sections were incubated overnight at 4°C with primary antibodies, and then incubated with secondary

antibodies (EnVision; DAKO, Glostrup, Denmark) for 30 minutes at room temperature. Diaminobenzidine



tetrahydrochloride was used as the chromogen. Finally, the sections were counterstained with hematoxylin.

The expressions of MUC2, MUC5AC, MUCS6, CD10, and Villin were classified as significantly positive when more

than 10% of the neoplastic cells or gastric epitheliums in the background mucosa were stained. The classification of the

phenotypes of the carcinomas and background non-neoplastic mucosa was determined by these immunohistochemical

findings. The phenotypes were classified into 4 categories according to the combination of the expression of MUC2,

MUC5AC, MUC6, CD10, and Villin. The gastric type (G-type) exhibited expression of MUC5AC or MUCS6, but not of

MUC2, CD10, or Villin. Regardless of the MUC2 expression status, the complete intestinal type (C-type) was

characterized by either CD10 or Villin expression and by the absence of MUC5AC and MUCS6 expression. Specimens of

the incomplete intestinal type (I-type) demonstrated positive expression for CD10, MUC2, or Villin, in addition to the

expression of either MUC5AC or MUCS6. Specimens of the unclassified type (U-type) exhibited no expression of CD10,

MUC2, MUC5AC, MUCS, or Villin [18]. The scheme of the phenotypic classification is shown in Table 1.

Staining intensity of adipophilin was graded as follows: 0, negative stain; 1+, focally or diffusely weakly positive

stain; 2+, focally strongly positive stain; 3+, diffusely strongly positive stain. Positive staining of adipophilin was

determined grade 2+ or 3+ (Figure 1). The distribution pattern of adipophilin expression was classified into the following

3 categories: surface accumulation, surface plus cryptal accumulation, and cryptal accumulation. We defined surface

accumulation as adipophilin expression within the superficial epithelium of the intervening part, cryptal accumulation as

adipophilin expression in the cryptal epithelium, and surface plus cryptal accumulation as adipophilin expression in both

the surface epithelium of the intervening apical epithelium and the cryptal epithelium (Figure 2) [16].

Determination of Helicobacter pylori infection status in background non-neoplastic mucosa



To determine Helicobacter pylori (H.pylori) infection status, serum anti-H.pylori antibodies, rapid urease test, urea breath

test, or histologic evaluation by modified Giemsa stain were used. If any of these tests were positive, we considered as

H.pylori positive. In case of H.pylori test negative, we checked for the presence of the atrophic gastritis by background

mucosa. If we detected atrophic gastritis, we considered post H.pylori infection. In other cases, we considered as H.pylori

negative.

Statistical analysis

All statistical analyses were carried out using StatView for Windows Version 5.0 (SAS Institute, Inc, Cary, NC).

Continuous data were compared using the Mann-Whitney U test. Categorical variables were analyzed using either the y2

test (with Yates's correction) or Fisher’s exact test, as appropriate. A p-value of less than 0.05 was considered as

statistically significant.

Results

Expression of adipophilin and clinicopathological features

Among the 159 lesions with gastric epithelial neoplasia, 106 (67%) were positive for adipophilin expression, whereas

adipophilin was expressed only in 26 of 159 (16%) cases of background non-neoplastic gastric mucosa. Compared with

non-neoplastic gastric mucosa, the expression of adipophilin in gastric epithelial neoplasia was significantly increased

(P<0.001). With respect to the Vienna classification, adipophilin was expressed in 41 of 52 (79%) Category 3, 42 of 65

(65%) Category 4, and 23 of 42 (55%) Category 5 cases.

The clinicopathological features of adipophilin-positive and adipophiln-negative gastric epithelial neoplasia cases are

summarized in Table 2. There were significant differences in macroscopic type and Vienna classification, however, no
7



significant differences were detected with respect to patient age, sex, the mean tumor size, and tumor location. In

addition, there was no correlation between adipophilin expression and the depth of invasion in submucosal cancer

(Category 5.2).

Mucin phenotype and phenotypic classification

Mucin phenotypes of all cases are summarized in Table 3. Incomplete intestinal phenotype tumors were significantly

associated with higher levels of invasion compared with complete intestinal phenotype (Table 3).

Of 106 cases of adipophilin-positive gastric epithelial neoplasia, MUC2, MUC5AC, MUC6, CD10, and Villin were

expressed in 75 (71%), 34 (32%), 44 (42%), 69 (65%), and 105 (99%) cases, respectively. Expression of adipophilin was

only present in lesions with either complete or incomplete intestinal type component, while it was absent in lesions of the

gastric type (Table 4). With regard to the Vienna classification, among adipophilin positive neoplasias, the complete

intestinal phenotype was more frequent in Category 3 cases (29/41, 71%) than in Category 5 cases (7/23, 30%). In

contrast, the incomplete intestinal phenotype was more frequently observed in Category 5 cases (16/23, 70%) than in

Category 3 cases (12/41, 29%). For Category 4 lesions, the complete intestinal type was detected in 19 cases (45%) and

the incomplete intestinal type in 23 cases (55%). A significant difference in phenotypic classification was found between

Category 3 and Category 4 lesions (P=0.033), and between Category 3 and Category 5 lesions (P=0.004) (Table 4). In the

background normal gastric mucosa, adipophilin was expressed in 3 cases (12%) with complete intestinal metaplasia and

in 23 lesions (88%) with incomplete intestinal metaplasia.

Distribution pattern of adipophilin expression

Surface accumulation was more frequently observed for Category 3 and Category 4.1 lesions. In contrast, surface plus



cryptal accumulation was more frequently observed in Category 5.1 and Category 5.2 lesions, while cryptal accumulation

was only observed in Category 4.2 lesions. Expression of surface epithelium decreased according to the increased grade

of Vienne classification (Table 5). In the background non-neoplastic gastric mucosa, surface accumulation was more

frequent where adipophilin expression was observed (23/26, 88%) (Figure 2). Regarding H.pylori infection status, there

were no significant differences in adipophilin expression according to the H.pylori infection status (Table 5).

Discussion

Adipophilin was recently reported to be a marker of lipid accumulation that can be used on formalin-fixed

paraffin-embedded tissue sections. It is an adipose differentiation-related protein located on the surface of lipid droplets

and contacts between lipid droplets and intermediate filaments [17]. In addition, the expression of adipophilin was

reported in a wide variety of tumors, and lipid droplet formation is a very common phenomenon in cancer cells [16]. In

the case of gastric epithelial neoplasia, Ueo et al. reported that expression of adipophilin was observed in neoplastic cells

of the surface epithelium of the intervening apical and cryptal epithelium. Adipophilin expression was divided into 2

categories: surface accumulation and surface plus cryptal accumulation. Surface accumulation was observed in most

adenomas, while surface plus cryptal accumulation was only observed in half of all adenocarcinomas restricted to the

mucosa [15]. In our study, surface accumulation was more frequently observed in adenoma with low grade dysplasia

(Category 3 lesions) and adenoma with high grade dysplasia (Category 4.1 lesions). Conversely, surface plus cryptal

accumulation was observed for most intramucosal or submucosal carcinoma (Category 5 lesions), being consistent with

the findings reported by Ueo et al [15]. We considered that the progression of adenoma into carcinomas was associated

with unique expression pattern of adipophilin. In brief, adipophilin was expressed more frequently in surface epithelium
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in tumors with adenoma with low grade dysplasia (Category 3), whereas there was stepwise increase in cryptal staining

of adipophilin from adenoma with low grade dysplasia (Category 3) to invasive neoplasia (Category 5).

Regarding the relationship between adipophilin expression and differentiation, Matsubara et al demonstrated that

adipophilin was expressed in well- or moderately differentiated adenocarcinoma, but not in poorly differentiated

adenocarcinoma in a report pf colorectal cancer [19]. In this study, we investigated the expression of adipophilin only in

gastric adenomas and well-differentiated adenocarcinomas. However, we observed the loss of expression of adipophilin

in poorly differentiated gastric adenocarcinoma (unpublished data). Therefore, adipophilin expression might also

associate with tumor differentiation in gastric adenocarcinoma.

The mechanism of lipid droplet accumulation in gastric neoplasia remains unclear. Previous reports revealed that

intestinal metaplasia of the stomach functions to absorb lipid droplets similar to the normal intestine [20]. In the case of

duodenal neoplasia, Tanaka et al. hypothesized that lipid droplets accumulate in absorptive cells resulting in

abnormalities in the synthesis and discharge of chylomicrons [21]. Yao et al. proposed 2 mechanisms of accumulation of

lipid droplets in the gastric epithelium; absorption and production [14]. Our findings suggested a possible role to absorb

lipid in intestinal phenotype of gastric epithelial neoplasia, because adipophilin expression was observed only in either

complete or incomplete intestinal phenotype. When we reviewed the histological findings, we noticed that the size and

density of lipid droplets were different and well-correlates with endoscopic findings. Yao et al. suggested that lipid

droplets could be resynthesized from externally absorbed lipids [14] as possible phenomenon to absorb lipid in gastric

epithelial neoplasia with intestinal phenotype. In contrast, Matsubara et al. suggested that expression of adipophilin is

induced during the early process of colorectal carcinogenesis [19].
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There have been no reports regarding the relationship between the mucin phenotype and the expression of adipophilin

in gastric epithelial neoplasia. In this report, adipophilin expression was observed in gastric epithelial neoplasia of

complete and incomplete intestinal phenotypes, but not in the gastric phenotype. Yao et al. reported that WOS-positive

gastric neoplasia was present only in either gastrointestinal or the intestinal phenotype. Our results are compatible with

these findings [14]. We found that the intestinal phenotype, especially complete intestinal phenotype, was closely

associated with the expression of adipophilin. In addition, the expression of Villin was more frequently observed

compared to that of CD10 in adipophilin-positive gastric epithelial neoplasia. Villin is an actin-binding cytoskeletal

protein of the epithelial cell brush border in normal epithelial cells of the intestine [22], while CD10 is a human

membrane-associated neutral peptidase [23]. In the small intestine of fetal mice, Villin is expressed on the brush border

prior to CD10. Niwa et al. assumed that Villin-positive but CD10-negative cells were functionally immature absorptive

cells [24]. In this study, Villin was expressed in 99% of all cases of adipophilin-positive gastric epithelial neoplasia,

whereas CD10 was expressed in only 65% of cases of adipophilin-positive gastric epithelial neoplasia. Moreover, among

adipophilin-positive gastric epithelial neoplasia, Villin(+)/CD10(-) neoplasia was observed in 11 of 41 (27%) Category 3,

in 16 of 42 (48%) Category 4, and in 9 of 23 (49%) Category 5. These results suggest that the tumor cells of gastric

epithelial neoplasia have the ability to absorb lipid droplets, however, it might be immature especially in Category5. On

the other hand, incomplete intestinal phenotype was more frequent in Category 5 lesions than Category 3 lesions in this

study. It has been previously reported that tumors with incomplete intestinal phenotype were associated with a higher rate

of infiltration as compared with complete intestinal phenotype tumors [25-27], being consistent with our findings.

Finally, the diagnostic utility of adipophilin needs to be described. Part of the diagnostic utility of adipophilin in
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gastric epithelial neoplasia has been already described [15]. Surface accumulation was observed in most adenomas,

whereas surface plus cryptal accumulation was associated with adenocarcinomas [15]. In this study, this trend was also

observed. In addition, it is of value to note that all of the neoplasias with surface plus cryptal expression of adipophilin in

adenoma with low grade dysplasia (Category 3) and adenoma with high grade dysplasia (Category 4.1) showed complete

intestinal phenotype. This finding suggests that the combination of adipophilin expression pattern and mucin phenotype

would be useful to differentiate adenomas from well-differentiated adenocarcinoma.

In conclusion, we demonstrated the correlation between the expression pattern of adipophilin and the Vienna

classification in gastric epithelial neoplasia. Moreover, our results indicated that the intestinal phenotype, especially

complete intestinal phenotype, was closely associated with adipophilin expression. The pattern of immunostaining for

adipophilin might be a useful new marker for discriminating adenomas from adenocarcinomas.
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Table 1. Phenotypic classification by immunohistochemical stains

CD10 (+) or Villin (+)

CD10 (-)
and
Villin (-)

MUC5AC (-) MUCSAC (+)
and or
MUCS (-) MUCS (+)
Complete intestinal type
(C-type)
MUC2 (+) Incomplete intestinal type
(I-Type)
MUC (-) Unclassified type Gastric type

(U-type) (Gtype)
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Table 2. Correlation between clinicopathological features and adipophilin expression in gastric epithelial neoplasias

Adipophilin
Positive Negative P -value
Number (n) 106 53
Age (years) 70.6+7.8 72.2+7.5 0.207
Sex 0.739
Male 80 42
Female 26 11
Tumor size (mm) 16.9+11.3 15.3+12.6 0.43
Macroscopic type <0.001
elavated 74 20
flat 0 1
depressed 32 32
Location 0.101
Upper 10 10
Middle 52 18
Lower 44 25
Vienna classification 0.043
adenoma with low grade dysplasia (Category 3) 41 11
Noninvasive high-grade neoplasia (Category 4) 42 23
Invasive neoplasia (Category 5) 23 19
Mucin phenotype <0.001
C-type 55 13
I-type 51 34

Gtype 0 6




Table 3. Mucin phenotype in gastric epithelial neoplasia.

C-type I-type Gtype U-type

Adenoma with low grade dysplasia [Category 3] (n=52) 36 (69%) 15 (29%) 1(2%) 0 (0%)
Noninvasive high-grade neoplasia [Category 4] (n=65) 22 (34%) 41 (63%) 2 (3%) 0 (0%)
Adenoma with high grade dysplasia [Category 4.1] (n=5) 2 (40%) 3 (60%) 0 (0%) 0 (0%)
Noninvasive carcinoma [Category 4.2] (n=60) 20 (33%) 38 (63%) 2 (4%) 0 (0%)
Invasive neoplasia [Category 5] (n=42) 10 (24%) 29 (69%) 3 (7%) 0 (0%)
Intramucosal carcinoma [Category 5.1] (n=17) 4 (24%) 13 (76%) 0 (0%) 0 (0%)
Submucoal carcinoma [Category 5.2] (n=25) 6 (24%) 16 (64%) 3 (12%) 0 (0%)

P=0.001: Category 3 versus Category 4. P<0.001: Category 3 versus Category 5. P=0.387: Category 4 versus Category 5.
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Table 4. Mucin phenotypic characterization in adipophilin-positive gastric epithelial neoplasia.

C-type I-type Gtype U-type

Adenoma with low grade dysplasia [Category 3] (n=41) 29 (71%) 12 (29%) 0 (0%) 0 (0%)
Noninvasive high-grade neoplasia [Category 4] (n=42) 19 (45%) 23 (55%) 0 (0%) 0 (0%)
Adenoma with high grade dysplasia [Category 4.1] (n=5) 2 (40%) 3 (60%) 0 (0%) 0 (0%)
Noninvasive carcinoma [Category 4.2] (n=37) 17 (46%) 20 (54%) 0 (0%) 0 (0%)
Invasive neoplasia [Category 5] (n=23) 7 (30%) 16 (70%) 0 (0%) 0 (0%)
Intramucosal carcinoma [Category 5.1] (n=9) 2 (22%) 7 (78%) 0 (0%) 0 (0%)
Submucoal carcinoma [Category 5.2] (n=14) 5 (36%) 9 (64%) 0 (0%) 0 (0%)

P=0.033: Category 3 versus Category 4. P=0.004: Category 3 versus Category 5. P=0.366: Category 4 versus Category 5.
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Table 5. Distribution pattern of adipophilin expression in gastric epithelial neoplasia and background

non-neoplastic

mucosa
Distribution
Surface Surface plus crypt Crypt None
Adenoma with low grade dysplasia [Category 3] (n=52) 64% (33/52) 15% (8/52) 0% (0/52) 21% (11/52)
C-type 21 8 0 7
I-type 12 0 0 3
Gtype 0 0 0 1
Noninvasive high-grade neoplasia [Category 4] (n=65) 34% (22/65) 29% (19/65) 2% (1/65) 35% (23/65)
C-type 6 13 0 3
I-type 16 1 18
Gtype 0 0 2
Adenoma with high grade dysplasia [Category 4.1] (n=5) 60% (3/5) 40% (2/5) 0% (0/5) 0% (0/5)
C-type 0 2 0 0
I-type 3 0 0 0
Gtype 0 0 0 0
Noninvasive carcinoma [Category 4.2] (n=60) 32% (19/60) 28% (17/60) 2% (1/60) 38% (23/60)
C-type 6 11 0 3
I-type 13 6 1 18
Gtype 0 0 0 2
Invasive neoplasia [Category 5] (n=42) 7% (3/42) 48% (20/42) 0% (0/42) 45% (19/42)
C-type 1 6 0 3
Itype 2 14 0 13
Gtype 0 0 0 3
Intramucosal carcinoma [Category 5.1] (n=17) 6% (1/17) 47% (8/17) 0% (0/17) 47% (8/17)
C-type 0 2 0 2
I-type 1 6 0 6
Gtype 0 0 0 0
Submucoal carcinoma [Category 5.2] (n=25) 8% (2/25) 48% (12/25) 0% (0/25) 44% (11/25)
C-type 1 4 0 1
I-type 1 8 0 7
Gtype 0 0 0 3
Background non-neoplastic mucosa (n=159) 14% (23/159) 2% (3/159) 0% (0/159) 84% (133/159)
C-type 3 0 0 10
I-type 20 3 0 101
Gtype 0] 0 0 22
H.pylori infection status
H.pylori positive (n=77) 7 1 69
Post H.pylori infection (n=80) 16 2 0 52
H.pylori negative (n=2) 0 0 2
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P=0.014: Category 3 versus Category 4. P<0.001: Category 3 versus Category 5. P=0.010: Category 4 versus Category 5.
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Figure 1
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Figure 2
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Figure Captions

Fig. 1 Immunohistochemical staining of adipophilin. Staining intensity of adipophilin was scored as 0 (no stain, a), 1+

(weakly stain, b), 2+ (focally strong stain, c), and 3+ (diffusely strong stain, d). (b) Small dot-like stainings were detected

at the basal part of epithelial cells. (c, d) Adipophilin was expressed at the basal side of intracytoplasmic vacuoles.

Fig. 2 Adipophilin expression in gastric epithelial neoplasia and background non-neoplastic gastric muocsa. (a, b)

Category 3 lesions, (c, d) Category 5 lesions, (e, f) Category 4 lesions, and (g, h) background non-neoplastic gastric

mucosa. (b, f) Adipophilin was detected in the surface epithelium. (d) Adipophilin was detected in the surface and cryptal

epithelium. (f) Adipophilin was detected in cryptal epithelium.
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