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behavior at the level of the intact functioning cell and image
these descriptions within an appropriate theoretical framework.
An area that bears much further study at this level is that of
tumor cell variation and the heritability of this variation as de
scribed at the end of the earlier section, "Dynamic Aspects of
Tumor Development," and in References 37-40. This area is

closely related to the problems of heterogeneity and progression,
and recent work (83) indicates that the much maligned concept
of inheritance of acquired characteristics may not be as dead as
the obituaries indicate, at least at the level of somatic cell
inheritance.

Addendum

After completing this article, I became aware of the work of Farber et
al. (84, 85), which strongly supports the views expressed here. They
convincingly demonstrate that liver cancer arises in hepatocyte nodules
which are initiated by carcinogens. However, 95% of the early nodules
are remodeled to normal-appearing liver, and this remodeling is due to
redifferentiation of the nodule hepatocytes. Farber perceives "the hepa

tocyte nodule as a physiological response to environmental perturbations
... and nof as an aberration or a mutation" (85). This view of the initiation
step in carcinogenesis is supplemented by evidence that "promotion (in

liver and urinary bladder) appears to be as much an effect on the whole
organ or tissue as on the initiated cells. We are increasingly impressed
with the need to view promoting environments as creating or exploiting
differential properties between the initiated cells and their surroundings
as a basis for the selective growth of the former" (84). Neither initiation

nor promotion is viewed as primarily of mutational origin. Cancer in this
light then appears as a physiological adaptation to an altered tissue
environment. Persistence of this altered environment progressively trans
forms the adaptive response into a malignant one, which can be consid
ered an aberrant adaptation. Thus, both liver and urinary bladder cancer
can be appropriately seen as dynamic developmental disorders, and
other major types of cancer, which have not been studied as thoroughly,
may fit the same mold.
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