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ABSTRAGT

Objective:

To determine the significance of caveolin-1
(cav-1) and monocarboxylate transporter 4
(MCT4) in squamous cell carcinoma of the oral
cavity. We hypothesized that high stromal MCT4
would predict a worse prognosis and correlate
with low stromal Cav-1.

Study Design:

Retrospective chart review from 2005 to 2009.
Immunohistochemical staining of one pathology

slide per patient was done to detect Cav-1 and
MCT4.

Setting:
Academic tertiary care medical center.

Patients:

42 patients with squamous cell carcinoma of the
oral cavity that underwent surgical resection
without pre-operative chemotherapy or
radiotherapy were identified. 21 patients had
stage |V disease, 11 patients had stage lll, six
patients had stage |l and four patients had stage |I.
The average duration of follow-up was 2.5 years.

INTRODUGTION

Caveolin-1 (Cav-1) is a cell surface protein that is a
major structural component of caveolae, vesicles of the
plasma membrane integral to a variety of signal transduction
molecules and transport functions. Caveolin-1 is expressed
in a variety of cell types, with abundance found in smooth
muscle, adipocytes, endothelial cells, fioroblasts and type |
pneumocytes, while central nervous system neurons and
lymphocytes are devoid of caveolae (14). Research has
shown Cav-1 to act as a scaffolding protein by directly
influencing a multitude of signaling cascades including Src-
family tyrosine kinases and the Ras family (4,5,7). This
ability to modulate signaling has produced significant
evidence to suggest that overexpression or downregulation
of Cav-1 and caveolae may have important roles in the
process of cell transformation, tumor suppression and tumor
formation (6,7).

Research has shown Cav-1 to be a tumor suppressor
protein that is targeted and down-regulated by activated
oncogenes, resulting in suppression of Cav-1; while
overexpression or upregulation of Cav-1 results in inhibition
of oncogenes and transformation suppression (6,7,8). Loss
of stromal Cav-1 in breast cancer patients is a known critical
negative prognosticator (3). This loss of stromal Cav-1 is
thought to allow infiltration of inflammatory cells, which
drives autophagy in the tumor stroma, thus creating an
aggressive tumor microenvironment and promoting the
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Figure 1. Cav-1 and MCT4: stromal and epithelial staining in human oral
cavity cancer patients. Representative images of patients with different
staining patterns. Magnification, 200x

The results of this study suggest that high epithelial
expression of MCT4 may predict a poorer prognosis for
patients with oral cavity squamous cell carcinoma. In
patients with high epithelial MCT4 expression (score=2 or 3),
disease free survival was significantly reduced. According to
the Warburg Effect, cancer cells rely on a high rate of
aerobic glycolysis to obtain sufficient energy in a hypoxic
microenvironment for rapid cellular growth (16,17,18). This
process creates increased lactate, resulting in greater
expression of MCT4, a lactate shuttle. In this study, high
epithelial MCT4 expression correlated with a statistically
significant reduction in disease free survival, consistent with
tumor metabolism and growth as predicted by the Warburg
Effect.

High stromal expression of MCT4 was found to
correlate with two or more positive lymph nodes in patients,
an independent predictor of poor prognosis in head and neck
cancer. The Reverse Warburg Effect is one potential
explanation as to why high stromal MCT4 could predict a
poorer prognosis. This theory states that stromal MCT4
provides lactate to cancer epithelial cells, enabling cancer
cells to thrive. Of note, it has been shown that MCT4
expression is upregulated by oxidative stress and Cav-1 is
thought to play an integral role in signaling oxidative stress
(12). Our study provides additional evidence of a correlation
between high stromal MCT4 expression and high epithelial

growth of cancer cells by providing sufficient nutrients. In 1o Cav-1 expression.
Main Outcome Measures: addition, the loss of stromal Cav-1 has been shown to result Patients with Cav-1 stromal staining of <50%, less
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10-50, or < 10% of the advancing tumor edge had
continuous membranous Cav-1 staining, respectively. A
Cav-1 stromal staining score of 2, 1, or 0 was given if > 50,
10-50, or <10% of stromal cells stained positive for Cav-1,
respectively (figure 1). An MCT4 epithelial staining score of
3, 2, or 1 was given if >75, 25-75, or <25% of membranous

tumor cells stained positive for MCT4, respectively. An MCT4

stromal staining score of 3, 2, or 1 was given if >30, 10-30,
or <10% of stromal cells stained positive for MCT4,
respectively (figure 1).

stromal expression (p = 0.02). 38% (16/42) of patients had low
Cav-1 stromal staining (score =0 and 1). Low stromal Cav-1
expression correlated with low MCT4 epithelial expression (p =
0.0035).

Cav-1 Immunoreactivity and Clinical features

In patients with less than two positive nodes and negative surgical

margins, Cav-1 stromal staining of <560% was found to have a

recurrence rate of 30% (7/23), while patients with Cav-1 stromal

staining of >50% had no recurrences (0/6) (p=0.18). In patients with

two or more positive nodes, 71% (10/14) had < 50% stromal Cav-1

expression.
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