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STUDIES ON THE ROLE OF POLYAMINES IN THE PROLIFERATION
OF MOUSE EPIDERMIS
Masaharu TAKIGAWA

Department of Biochemistry, Osaka University Dental School,

32 Joan-cho, Kita-ku, Osaka, Japan

The relation between polyamine metabolism and cell proliferation
in mouse dorsal epidermis was investigated.

The activity of ornithine decarboxylase in mouse skin. increased
very rapidly after a single application of ethylphenylpropiolate
(EPP), a potent hyperplastic agent of epidermis, It reached a maximum
after 8 hr and then decreased abruptly to one fifth of the maximum
in the next 5 hr, S-—Adenosylmethionine decarboxylase was induced by
EPP but increasevin its activity was slower and less pronounced
than that of ornithine decarboxylase. The tissue concentration of
putrescine changed in parallel with change in ornithine decarboxylase
activity and was maximal 8 hr after EPP treatment. The spermidine
level decreased significantly 4-6 hr after EPP treatment, when
putrescine formation from spermidine was accelerated, and increased
to 30% more than the normal level at 28 hr. The spermine level
did not change within 28 hr after EPP treatment. The highest activity
of DNA synthesis was observed at 24 hr, and the mitotic activity

of basal cells was reached to the maximum 36 hr after the

application of EPP,
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Administration of DL-&-hydrazino-S-aminovaleric acid (DL-HAVA),
a potent and fairely specific inhibitor of ornithine decarboxylase,
‘greatly depressed the increase in putrescine level in EPP-stimulated
mouse skin but had little effect on the change in spermidine .=
concentration. Under the same conditions, examination of DNA syﬁthesis
and the histological appearance of the skin showed that DL-HAVA
also inhibited induction of cell proliferation by EPP. The inhibitio;
by DL-HAVA was reversed by administration of putrescine,ABut not
éadaverine or 1l,7-diaminoheptane. T

From these results, it is suggested that the rise in the

putrescine level induced by EPP is a requisite for subsequent

cell prdliferation of the'éﬁidéfﬁiszdf nice.
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an - R _ T hLy v AN Y v
= VAR mmol/oBEE % nmol/g SE %% %

Jil A | 19 59 * 6 100 561 * 23 100
EPP 17 233 * 14 395 . 473 * 31 84
'EPP+DL-HAVA ) 10 129 + 8 219 Li2 * 16 79
8 211 * 3 358 554 I 31 99

EPP+DL-HAVA+ 7° Kk L9 Ly




Y=Y TYINT IV

A~
o M2 DNA % A
ﬁ R 7A dpmX10™*/mg DNA %
i V4 L 3.67 * 0.16 100
EPP 14 6.29 X 0.34 171
EPP+ 7°LLy 27 A 6.52 + 0.67 178
EPP+DL~-HAVA 10 3.98 £ 0.17 108
. EPP+DL-HAVA+7°fLy Yl 7 6.64 * 0.28 181
EPP+DL-HAVA+ /19" Y & b 3.82 X 0.27 104
EPP+DL-HAVA 5 3.99 £ 0.20 109




4IMA TR, BT ISR
))QL. ;_g; (%) (pm)

7TEFrYV 1.3 1 0.3 1.4 2 0.1 1k.4 I 0.8
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EPP+ 7°LLy i v 11.5 X 0.8 2.7 X 0.1 27.9 % 0.k
EPP+DL-HAVA 3.2 X 0.6 1.4 X 0.1 13.4 ¥ 1.5
EPP+DL-HAVA 11.8 ¥ 1.6 2.7 0.2 28.9 * 1.3
VAN 1 27 v

EPP+DL~HAVA L2 ok 1.5 ¥ 0.1 16.6 % 2.0
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