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Antitumor activity of catechol and its reaction
with deoxyribonucleic acid

Hiroki Murakami and Kazuo Yamafuji
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Fig. 1. Paper chromatogram of apurinic

and apyrimidinic acids.
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Table 1. Antitumor activity of pyrocatechol-Cu?* mixtures on sarcoma 180.
(a) Test Conrol
Mouse | Body | Tumor " Body "Tumor
number _weight (g) weight (g) | we1ght (g) | weight (g)
1 25.0 2.7 28.5 7.6
2 32.0 2.5 32.0 5.6
3 30.0 2.1 29.0 4.3
4 27.0 0.4 24.0 4.2
5 28.0 ‘ 0.2 33.0 3.1
6 25.0 | 0.2 33.0 2.8
7 25.0 0.2 28.5 2.0
8 23.0 0.1 24.0 [ 1.1
9 23.5 ‘ 1.1
_ I | b -
Average | 1.05 ‘ 3.53
Schedule of injection
0 3 5 17 days
| | | Iy
Tumor
transplantation 1st injection 2nd injection killed
b
(b) Test Conrol
Mouse | Body Tumor Body Tumor
number weight (g) weight (g) weight (g) weight (g)
1 23.0 1.0 ' 32.0 5.6
2 28.0 0.9 32.0 5.5
3 26.5 0.9 25.5 2.5
4 22.5 0.8 29.0 2.0
S 215 0.3 30.0 1.9
6 18.0 0.2 | 27.0 1.5
7 23.0 0.1 | 28.0 1.2
8 28.5 trace 24.0 1.0
9 22.0 trace | 23.0 0.8
10 22.0 6] }
Average 0. 42 2.44
Schedule of injection
o] 1 3 12 15
| | | /) | Bl
Tumor
transplantation 1lst injection 2nd injection 3rd injection killed
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Fig. 2. Effect of various Cu?* concentra-
tions on the relative viscosity of
calf thymus DNA and pyrocate-
chol mixture.
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Fig. 3. Tm curves of DNA’s treated with
pyrocatechol-Cu?* mixture.
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Fig. 4. Effect of pH’s on the relatve
viscosity of the DNA and
pyrocatechol-Cu?+ mixture.
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Fig. 5. Absorption spectrum of apurinic
acid treated with pyrocatechol-
Cu?* mixtures,
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Summary

We investigated the reaction of DNA with pyrocatechol under the assumption that chromo-
somal abnormalities concern with cancer phenomena. Pyrocatechol enhances its antitumor po-
tency under co-existence with Cu®* in spite of decreased administration. This result suggests
that oxidative process and oxidation product of pyrocatechol have some significance to its anti-
tumor function,

Mixtures of pyrocatechol and Cu-salts remarkably lowered the viscosity of DNA solution at
neutral pH, That DNA treated by this mixture still maintains double stranded nature is evident
from analyses of Tm curves and insensitivity to formaldehyde,

Experiments further showed that the oxidation product which is formed from catechol in
the presence of Cu combines specifically with apurinic acid, but does not react with apyrimidinic
acid or pyrimidin mononucleotides, So it is supposed that a certain chain-length of pyrimidin-
oligonucleotides are indispensable for such reactions,

It is now assumed that the pyrocatechol-Cu?" breakes some portions of pyrimidin clusters in
nuclear DNA, killing thus cancer cells.



