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Why is Heart Rarely Affected by Cancer?
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Editorial

Cancer is a malignant neoplasm defined as an abnormal growth
and division of cells. Molecular mechanisms of cancer predicted that
there are two broad categories of genes such as proto-oncogenes and
tumor suppressor genes control mitotic cell division. Tumor suppressor
genes inhibit cell division, survival, or other properties of cancer cells.
Oncogenes are the mutations of normal host genes which are proto-
oncogene. Proto-oncogenes are good genes that normally control the
essential cell functions such as cell proliferation and differentiation
through signal transduction. Abnormal signal transduction can lead to
cancer which engulfs the brain, blood, lymph nodes, lungs, bone, and
every other bodily organ, part, or system. But why is heart rarely affected
by the cancer? This answer is much more silent yet and literature on
heart cancer is quite limited. So it is very crucial topic for the genomic
scientist and pharmacologist to explore the reason behind this. Primary
cardiac tumor was scarce whereas malignant heart tumors also known
as angiosarcoma or cardiac sarcoma are extremely rare. A sarcoma is
a type of tumor that originates in the soft tissues of the body. A type
of rhabdomyosarcoma occurs in the cardiac muscle tissues (Figure 1).

McAllister et al. [1] analyzed the data of 22 large autopsy series
and primary cardiac tumors were reported as an approximately 0.02%.
Habertheuer et al. reported a number of 200 primary cardiac tumors
in 1 million autopsies [2]. An incidence is estimated at less than 0.05
percent, based on a study of more than 12,487 autopsies performed in
Hong Kong, which identified only seven cases of any kind of primary
cardiac tumor [3]. At Mayo Clinic, on average only one case of heart
cancer is seen each year. In a study conducted in the Hospital of the
Medical University of Vienna 113 primary cardiac tumor cases were
identified in a time period of 15 years with 11 being malignant. The

Figure 1: Rhabdomyosarcoma in heart.

mean survival in the latter group of patients was found to be 26.2 + 9.8
months [4].

Dr. Mitchell Gaynor, Clinical Assistant Professor at Weill Cornell
Medical College, wrote “There’s not a lot of fatty tissue [in the heart],”
Gaynor said. Even more, “the hearts enclosed in a membrane,” he
explained. Known as the pericardium, this fluid-filled sac may itself
become engulfed by cancer, with tumors metastasizing to the outside of
it, but still it does its job of protecting our precious hearts [5].

The reason behind angiosarcoma is unknown yet. The hypothesis is
that tumor suppressor gene may responsible for inhibition/antagonize/
prevention of abnormal cell division in CVS. The human heartis believed
to grow by enlargement but not proliferation of cardiomyocytes (heart
muscle cells) during postnatal development. But it is not true. Mollova
and colleagues have shown that cardiomyocyte proliferation contributes
to heart growth in young humans till 20 years of old [6]. Therefore it is
postulated that the heart may contain some specific gene which is not
expressed or stimulated abnormally in response to any factors such as
mutagen. This postulation is in agreement with the echocardiographic
study of Aktl gene deficient mice model which revealed that deletion
of Aktl caused substantial activation of p38MAPK leads to abnormal
cardiomyocyte proliferation [7]. Therefore, further genomic study of
heart may focus some inputs to analyses the presence of specific gene
which prevent abnormal proliferation of cardiac cells.
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