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Le morte du tumour: Histological features of tumor destruction
in chemo-resistant cancers following intravenous infusions
of pathotropic nanoparticles bearing therapeutic genes
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Abstract. The pathotropic targeting of therapeutic nano-
particles to cancerous lesions is an innovative concept that
has recently been reduced to practice in clinical trials for the
treatment of metastatic cancer. Previously, we reported that
intravenous infusions of Rexin-G, a pathotropic nanoparticle
(or vector) bearing a cyto-ablative construct, induced tumor
regression, reduced tumor burden, and improved survival,
while enhancing the overall quality-of-life of patients with
otherwise intractable chemotherapy-resistant cancers. In this
report, we describe the major histopathological and radiologic
features that are characteristic of solid tumors under the
destructive influences of Rexin-G administered as a single
therapeutic agent. To further promote tumor eradication and
enhance cancer survival, we explored the potential of an
auxiliary gene transfer strategy, specifically intended to induce
a localized cancer auto-immunization in addition to assisting
in acute tumor destruction. This immunization strategy uses
Rexin-G in combination with Reximmune-C, a tumor targeted
expression vector bearing a granulocyte macrophage-colony
stimulating factor (GM-CSF) gene. Intravenous infusions of
Rexin-G were given first to induce apoptosis and necrosis
in the metastatic tumor nodules, thus exposing tumor neo-
antigens, followed by Reximmune-C infusions, intended to
recruit immune cells discretely into the same compartments
(or lesions). The intent of this two-step approach is to bring a
complement of cells involved in humoral and cell-mediated
immunity in close proximity to the immunizing tumor antigens
in a concerted effort to assist in tumor eradication and to
promote a cancer vaccination in situ. Herein, we also describe
the distinctive histopathologic and immunocytochemical
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features of tumors in terminal cancer patients who received
Rexin-G infusions in combination with Reximmune-C. In
addition to documenting the first histological indications of
clinical efficacy achieved by this novel personalized approach
to cancer vaccination, we discuss new methods and strategies
for advancing its therapeutic utility. Taken together with the
clinical data, these histological studies serve as valuable
landmarks for medical oncology, and as definitive benchmarks
for the emerging field of cancer gene therapy.

Introduction

The proverbial “War on Cancer’ is often declared and supported
and discussed in vague socio-economic terms - Nixon's war,
Run-for-the-Cure, Blockbuster Drugs - yet the battle is
invariably waged on a much more personal level: the level of
flesh, and blood, and sinews. This paper is a study of these
tissues in extremis. A medical ‘cure’ for cancer (defined by
long-term survival) is generally considered possible only in
patients whose tumors are histologically localized to the extent
that they can be completely resected by surgical methods.
However, in patients with metastatic cancer, there is currently
no effective therapy, and successful treatment is frequently
directed at prolonging life or temporarily improving the general
quality-of-life. Therefore, novel therapeutic modalities are
urgently needed to create the histological and/or physiological
conditions that can address the problem of metastatic spread
and increase the feasibility of achieving an eventual cure. In
this regard, the advent of pathotropic (or disease-seeking)
targeting represents a crucial enabling technology (1.2).
Indeed, the development of pathotropic nanoparticles that
could serve as efficient gene delivery vehicles (or vectors) -
vectors that are capable, by design. of seeking out, accumulating
in, and destroying metastatic tumor nodules, no matter how
remote and occult the location, while sparing normal cells
and tissues, remains an all too elusive beau ideal of modern-
day bioengineering (3-6).

Once regarded as a merely theoretical construct - an
academic exercise in abject optimism, at best - the precision
targeting of just such therapeutic nanoparticles directly to



