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Mechanism of accumulation of porphyrin dervivatives
in tumor tissues and its application to the diagnosis
and treatment of cancer

One of the“dreams” of cancer treatment is missile
therapy targeted specifically to cancer tissues. At
first, monoclonal antibodies were expected to play
primary roles in this therapy and were studied
globally at a nwnber of institutions. However, the
practical use of monoclonal antibodies is hampered
by their poor accumulation in tumor tissues and
side effects such as the human antigen-murine
antibody reaction (HHAMA) phenomenon.

Porphyrin derivatives are low-molecular-weight
agents that accumulate in tumor tissues and have
recently attracted much attention as possible substi-
tutes for monoclonal antibodies.

We have synthesized about 750 porphyrin-related
derivatives since 1980, when we first became inter-
ested in the tumor tissue accumulating property of
porphyrins, and have studied them in many
respects. The mechanisms of tumor tissue accumu-
lation of porphyrins as we speculate at present are
followings ; Important factors are the strong affin-
ity of porphyrins to proteins because of their high =
electron contents and the amphipathicity to water
and oil due to the stacking phenomenon. As for the
tumor tissue, active endocytosis associated with
enhancement of LDL and transferrin receptor activ-
ities and the immaturity or lack of lymphatic tis-
sues in tumor are important factors. The increased
permeability of tumor vessels, which has been dis-
cussed for years, is also considered to be a factor in
tumor tissue accumulation of porphyrins.
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In this issue, recent knowledge about the mecha-
nism of accumulation of porphyrins in the tumor
tissues and the prospects of their application to the
diagnosis and treatment of cancer are discussed.
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