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Abstract: Background: Phyllodes tumor (PT) is a rare
fibroepithelial neoplasm, wherein constitutes 0.3-1% of all breast
tumors. According to the WHO classification, PTs are divided
into benign, borderline, and malignant. Malignant transformation
is often accompanied by significant metabolic changes. In 1924,
biochemist Otto Warburg and his colleagues discovered that
cancer cells take up large amounts of glucose and metabolize it
via glycolysis to lactic acid, then is called the “Warburg effect”.
High activity of glycolysis is associated with high uptake of
glucose in cells. Glucose in the metabolic process requires a
specific protein carrier in order to pass through the plasma
membrane of cells. This process is regulated by the glucose
transporter (GLUT). Abnormal expression of GLUT-1 is
associated with aggressiveness of tumor growth and poor
prognosis. .

Objective: Analyze the correlation of GLUT-1 expression in
benign, borderline, and malignant PTs.

Methods: This research is an analytical study that aims to
determine the correlation between expression of glucose
transporter-1 (GLUT-1) on benign, borderline and malignant
phyllodes tumors at H. Adam Malik Hospital Medan and the
Department of Anatomic Pathology USU Medical Faculty with a
cross sectional approach. The total number of samples used were
35 samples that met the inclusion criteria and were diagnosed as
benign, borderline, and malignant phyllodes tumors by the
researcher and reviewed by 2 pathologists. The statistical
analysis test used in this study was the Mann Whitney test.
Results: From a total of 35 samples, 22 samples were benign
phyllodes tumors, 2 were borderline, and 11 were malignant. All
benign phyllodes tumors (100%) showed negative expression of
GLUT-1. Two samples with borderline phyllodes tumors showed
positive expression of GLUT-1 but were focal. Whereas, all
samples (100%) with malignant phyllodes tumors showed strong
and diffuse positive expression of GLUT-1. The mean age found
in this sample was 44.57 with an age range of 17-62 years.
Conclusions: he results of this study showed a significant
correlation  (p<0.001) between the immunohistochemical
expression of GLUT-1 and phyllodes tumor subtypes. by using
GLUT-1 we can distinguish features of benign, bordrline and
malignant lesions from phyllodes tumors.
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I. INTRODUCTION

hyllodes tumor is a rare fibroepithelial tumor of the breast.!

This tumor was first reported by Johannes Muller in 1838 and
was named cystosarcoma phyllodes.? The incidence of phyllodes
tumor is found in 0.3-1% of all primary breast tumors and 2.5%
of all fibroepithelial tumors of the breast. Phyllodes tumors are
often found in Asian women, especially in the elderly with a
mean age of 40-50.3

Phyllodes tumor is a well-defined breast tumor, with a
prominent intracanalicular pattern with a hypercellular stroma
and a leaf-like appearance. In 1982, WHO has classified
Phyllodes tumors based on histopathological features into
benign, borderline, and malignant.1

Malignant transformation is often accompanied by significant
metabolic changes.* The proliferation and development of cancer
cells involves changes in metabolic pathways as a result of the
continuous demand for energy and nutrients.> Research on the
involvement of metabolism in the development of tumor cells
was first carried out by Otto Warburg, a German scientist and his
colleagues who conducted research on various types of tumors.
From this study, it was concluded that cancer cells absorb a lot of
glucose and produce metabolites in the form of lactic acid,
despite the availability of oxygen during metabolism (aerobic
glycolysis) which became known as the Warburg effect. In
addition, Warburg also stated that it occurs due to mitochondrial
dysfunction and is a marker of tumorigenesis.5°

Glycolysis is the process of oxidation of glucose or glycogen
to pyruvate and lactate.!* Glycolysis is the main route of
carbohydrate or glucose metabolism that occurs in the cytosol of
all cells. This glycolysis process can take place aerobically or
anaerobically, depending on the availability of oxygen and the
electron transport chain. In cancer cells that grow rapidly, the
process of glycolysis also takes place quickly and produces a lot
of pyruvate which is then reduced to lactic acid. This results in
the formation of a relatively acidic tumor environment, and may
have an impact on cancer therapy. The formation of an acidic
environment in tumors allows tumor cells to invade easily. Low
oxygen tension in the tumor area caused by a lack of blood
supply stimulates the formation of HIF-1 (Hypoxia Inducible
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Factor-1). In addition to acting as a transcription factor, HIF-1
also enhances the function of enzymes that control glycolysis.*?

Glucose in the metabolic process requires a specific carrier
protein in order to pass through the cell plasma membrane.*3 This
glucose homeostasis process is regulated by the GLUT or solute
carrier 2 (SLC2) family of facilitative transport proteins.!*
Regulation of the expression and activity of glucose transporters
plays a vital role in the supply of glucose. glucose and other
carbohydrates in the active metabolism of cells.!> In several
studies that have been carried out, it was found that increased
expression of glucose transporters was associated with the
malignant process. Some cancers also show abnormal expression
patterns compared to normal tissues.*

The mechanism of uptake of glucose molecules from
extracellular to intracellular is through the process of facilitated
diffusion. This process does not require energy (ATP), so
molecules can cross the plasma membrane directly with their
own concentration gradient. Facilitated diffusion allows polar
and charged molecules such as carbohydrates, amino acids,
nucleosides, and ions to pass through the plasma membrane.'6

Glucose transporter 1 (GLUT-1) is a member of the GLUT
family. GLUT-1 is generally undetectable in normal epithelial
tissue and benign tumors, but is expressed in most
malignant/malignant tumors. However, there are some normal
tissues that are positively expressed with GLUT-1, such as
erythrocytes, endothelial cells, placenta, peripheral nerve
perineurium, renal tubules, and blood brain barriers.”:18

Il. MATERIAL AND METHODS

This research is descriptive analytic with a cross sectional
approach, which was carried out at the Department of
Anatomical Pathology, Faculty of Medicine, Universitas
Sumatera Utara and the Pathology Unit of the H. Adam Malik
Central General Hospital Medan, starting from October 2020 to
July 2021.

Samples that met the inclusion criteria and were diagnosed
with benign, borderline, and malignant phyllodes tumors were
stained with hematoxylin and eosin, then the paraffin block was
re-cut for GLUT-1 (Bioenzy GLUT1 Polyclonal 100 u)
immunohistochemical staining. GLUT-1 expression was positive
if stained brown on the membrane and cytoplasm of tumor cells.

Differences in GLUT-1 expression in each phyllodes tumor
subtype were statistically analyzed using the Mann Whitney test.
Statistical analysis was performed using SPSS software.

I1l. RESULTS

Samples were selected randomly from medical record data,
and obtained a total of 35 samples. From 35 samples of phyllodes
tumors obtained, 22 were benign (62,9%), 2 were borderline
(5,7%), and 11 were malignant (31,4%). Based on the expression
of GLUT-1 in phyllodes tumor subtypes, all benign phyllodes
tumors were negatively expressed, borderline was focally
positive, and malignant was diffusely positive.(Fig.1) The results
of statistical analysis using the Mann Whitney test showed a
significant correlation (p=0.001) between the
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immunohistochemical expression of GLUT-1 and the phyllodes
tumor subtype.(Table-1)

Table 1. Correlation of GLUT-1 Immunohistochemical Expression with Phyllodes

Tumor Subtypes

Phyllodes tumor subtypes

GLUT-1 expression

Malignant Borderline  Benign
Positive 11(84,6) 2(15,4) 0 <0,0012
Negative 0 0 22(100)

Mem Whitney

Figure 1. A. benign phyllodes tumor (HE, 100x), B. negative expression of
GLUT-1 in benign phyllodes (100x), C. borderline phyllodes tumor (HE, 100x),
D. focal positive expression of GLUT-1 in borderline phyllodes tumor (100x), E.

malignant phyllodes tumor (HE, 100x), F. strong and diffuse expression of
GLUT-1 in phyllodes malignant tumors (100x)

Based on the sample obtained, the age of the youngest
phyllodes tumor patient is 17 years, while the oldest age is 62
years. The most common age in this sample was > 40 years as
many as 24 samples (68.6%), with a mean age of 44.57.


http://dx.doi.org/10.29322/IJSRP.X.X.2018.pXXXX
http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 11, Issue 8, August 2021

ISSN 2250-3153

IV. DISCUSSION

In this study, the number of final samples with a diagnosis of
benign, borderline, and malignant phyllodes tumors that met the
inclusion criteria was 35 samples, with details of 22 samples with
a diagnosis of benign phyllodes tumors, 2 samples of borderline
phyllodes tumors, and 11 samples of malignant phyllodes
tumors. From the 35 samples, the youngest age was 17 years and
the oldest was 62 years with a mean age of 44.57 years, and the
most common age was >40 years as many as 24 people (68.6%).
This is in accordance with the literature and research conducted
by Fatimah, et al?> which stated that the average age of patients
with phyllodes tumors was between 40-50 years.

Based on the results of the analysis of the expression of
GLUT-1 immunohistochemistry in 35 samples of phyllodes
tumors, 13 samples were positively expressed and 22 samples
were negatively expressed. Thirteen samples that expressed a
positive expression consisted of 11 samples of malignant
phyllodes tumors, and 2 samples of borderline phyllodes tumors,
while 22 samples that expressed negative totality came from
benign phyllodes tumors. From the comparison of positive
expression results between phyllodes malignant and borderline
tumors, there were differences, where the positive expression of
GLUT-1 in phyllodes malignant tumors was generally diffuse
compared to the borderline type which was more focal. Positive
GLUT-1 expression was also found in heterologous components
found in phyllodes malignant tumors.

The results of this study are in line with previous studies
which made GLUT-1 expression a marker of a benign lesion and
a malignant lesion in a neoplasm. Kato, et al*® in 2007 concluded
that the immunohistochemical expression of GLUT-1 can be
used to differentiate reactive mesothelium and malignant
mesothelioma. In 2011, Legan et al® performed an analysis of
GLUT-1 expression in benign, pre-malignant, and malignant
lesions of the gallbladder, where results were 100% negative for
benign lesions, and positive for low-grade dysplasia, high-grade
dysplasia and gallbalder's carcinoma. Dura, et al?* in 2017 also
obtained significant results on the expression of GLUT-1 and
GLUT-3 in malignant melanoma and melanocytic nevi and
concluded that GLUT can be used as a marker to differentiate
melanocytic lesions on the skin.

The limitation of this study is that there is no standard cut-off
regarding the assessment of GLUT-1 immunohistochemical
expression. In addition, the number of samples from each
subtype that is not homogeneous in humber can cause bias in the
results obtained.

V. CONCLUSION

After analyzing the results of this study, we conclude that :

1. The age of most patients with Phyllodes tumor is >40 years.

2. The difference in the immunohistochemical expression of
GLUT-1 in each phyllodes tumor subtype can prove the
truth of the Warburg hypothesis.

3. There is a relationship between GLUT-1 expression and
histopathological subtypes of phyllodes tumors, where the
higher the grade of a phyllodes tumor the stronger and more
diffuse the expression of GLUT-1.
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4. Immunohistochemistry GLUT-1 can be used as a marker to
differentiate benign, borderline, and malignant lesions in
phyllodes tumors.

5. Immunohistochemistry GLUT-1 can be used as a marker to
differentiate benign and malignant lesions in general.
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