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The goals of our research are based on investigating tumor
growth, progression, treatment and eradication, using molecular,
cellular and non invasive imaging methodologies.

In recent years our work focused on

1. Regulation of tumor angiogenesis and metastasis.

2. Regulation of glucose transport and metabolism in breast

cancer.

3. The role of phospholipid metabolism in malignant

transformation.

4. Developing sodium MRI as a tool to monitor regional and

cellular changes in sodium gradients
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Fig. 1 Parametric MRI of the prostate. The tumor is characterized by
high vascular permeability (VP) and hetrogeneous extracellular volume
Fraction (EVF). The 3TP image delineates better tumor margins.

Part of our efforts focused on developing and improving
magnetic resonance imaging (MRI) and spectroscopic (MRS)
methods that are non-invasive and can be applied in vivo.
These methods can monitor dynamic processes at steady
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state and during changing conditions. It has the capability to
provide image contrast based on several independent nuclear
magnetic properties as well as on metabolic and physiologic
characteristics. It can also image molecules tagged with
magnetically sensitive probes and thereby enhance molecular
targeted imaging.

The imaging technology developed in our laboratory in recent
years reached the state of clinical testing. New parametric MRI
methods, including the 3TP (Three Time Point) method for the
diagnosis of prostate cancer and of breast cancer are being
evaluated in Israel (Tel Aviv Sourasky Medical Center) and
USA (University of Wisconsin, lllinois Masonic Medical Center,
Hospital of Boca Raton). An example of parametric MRI of the
prostate is shown in Fig. 1.

Our current research activities include

1. Investigations of hormonal and drug induced modulations
in tumor vasculature. Along with molecular studies of VEGF
expression, in vitro, methods to monitor tumor perfusion and
vascular function in vivo are applied. For example, a method
based on deuterium MRI with deuterated water as a tracer was
developed and utilized to map at high resolution the perfusion
rate and the percentage of vascular fraction in orthotopic human
breast cancer tumors in nude mice (Fig. 2).

2. Establishing animal models for breast and prostate cancer
metastasis and developing MRI and molecularimaging methods
to monitor in vivo invasion into lymph nodes, bone and lung.

3. Characterization of estrogen and retinoic acid regulation
of the glucose transporter - GLUT1, glucose transport, and
glycolysis in human breast cancer cells and in tumors in animal
models using molecular, cellular and in vivo methodologies.

4. Investigating the cause and involvement of increased
phosphocholine in the initiation and progression of malignant
transfortmaion in human mammary epithelial cells.

5. Imaging tissue sodium at high resolution. As sodium
gradients play a major role in the function of the kidney we
developed Na- renal imaging and monitored dynamic changes
in the spatial distribution of sodium in vivo. This approach is
being extended to study tumors and to monitor changes in
cellular sodium gradients.
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Fig. 2 Parametric MR imaging of HDO perfusion in MCF7 human breast tumors.
K - Pertusion rate, v, - percentage of intravascular volume, R? - quality of fitting.
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