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Figure 1. Compan:rorI of the DOC-inducing activiMs of TPA and ofgGnic
~ in ntOU# epidmnis in vivo. DOC activity was measund 5 h after
the last applicatioll of two TPA (5 nmol). CPBA (5 mg). BPx (5 nIg). DPx
(5 nIg) and BUP (5 mg) watmen/s at a 72-h inJ_L Ban' _:tSD
(11=4). Basal DOC activity in control mice receiving acdOIle only was O.
17:t0.03 nmol CD2ih/mg protein (100:t18 %). .P<0.01. siBrlificantiy
~er than TPA; bp<0.001. siBrrificandy ~ than cOlll1oi; cp<O.005.
sipificantly ~ than BPx and DI'x.
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Figure 2. Comparison of the time COUne3' for DOC inductioII after a single
(0) or T~ appIicatiolU of 2 mg of CPBA at a 72-h interval (e). &rs..
mealU :SD (11-4). 1M _" value of the bGsal DOC activitie.r determined
at eadl time point in acetOM-~ted mice was 0.10:0.01I1mol CDih/mg
protein (100:10%). -Not sigrlificantiy diffemltfrom each other; bp< 0.01.
significantly ~ than 5 hand 12 h after a .Ii1JBW CPBA ~tmenl; CNot
significantly diffemlt from collboL

mM pyridoxal5-pb<JSphate. homogenized. centrifuged. and OOC activity
was detennined in 0.1 mI aliquOts of the clear soluble supernatants by
measuring the release of 14C~ from L (1-14C] ornithine-HCI (55
mCi/mmol; American Radiolabelled Chemicals, St. Louis, MO) essen-
tially as described previously (I. 2). The protein concentration of the epi-
dennaJ samples was assayed with Bio-Rad dye reagent (Bio-Rad Labora-
tories, Richmond, CA).

its inhibition by hydrolyzable tannins (HTs). condensed tan-
nins (cfs). and their monomeric units.

Materials and Methods

T~atment of mice. Female CF-I mice (from Sasco Inc., Omaha, NE), 7
weeks old. were housed and maintained. and their dorsal skins were
shaved with surgical clippers one day before experimentation. The solu-
tions of TPA (from LC Services Corp., Woburn, MA), CPBA, BPx,

dicumyl peroxide (DPx), and 2-butanol peroxide (BUP) (aU from
Aldrich Inc., Milwaukee, WI) were prepared in acetone and delivered to
tbe backs of individual mice in a volume of 0.2 mI. Desferal mesyiate
(DSF), a gift from aBA-GEIGY Corp. (Suffern, NY and BaseL
Switzerland), was dissolved and applied topically to the skin in 0.4 ml of

H20:EtOH:acetone (18:18:64). A1eppo gall tannic acid (TA) (from
Quen:us infectoriD), sumach leaf TA (from Rhus coriaria), tara pod TA
(from Casealpinia spinola), commercial TA. gallic acid. and catechin (all
from Sigma, St Louis, MO) were dissolved and applied topically in 0.4
ml of acetone. Oligomeric CTs from guamucbil bark (PithecelJobium
duke), southern red oak inner bark (Quercus falcata), pecan nut pith
(Canlll il/inoiensu), and loblolly pine bark (Pinus taeda) were dissolved
and applied topically in 0.4 ml of HzQ:EtOH:acetone (18:18:64). Unless
otherwise specified, these HTs and CTs and their monomeric units were
applied 20 miD before. and to the same area of skin as, each application
of CPBA (16, 17). Control animals were treated with vehicle only and in
each experiment all mice received the same volume of solvent

Results and Discussion

The epidermis must be scrapped off the dermis in ice-cold
conditions because the tumor promoter-induced ODC
enzyme is susceptible to heat inactivation and it is often desir-
able to avoid the heat treatment (55.C for 30 sec) method for
epidermal isolation when assaying the small ODC responses
to weak non-TPA-type tumor promoters, such as BPI (10,18-
20). On an equal dose basis, CPBA is by far the most effective
ODC inducer among the various organic peroxides tested
(Figure 1). An interesting finding is that two applications of 5
mg of CPBA at a 72-h interval induce ODC activity at 5 h to a
greater degree than similar treatment with 3 118 of TPA (fig-
ure 1). Similar effects can be observed when these large ODC
responses to TPA,and CPBA are assayed in epidermal sam-
ples prepared after a brief heat treatment (data not shown).
However, the weak ODC response to BPI in samples pre-
pared by the cold scraping method is at least Mold higher
than in epidermis isolated by heat treatment (10). In contrast,
the ODC-inducing activities of BUP, and especially, BPI and

Detemlination of ODC activity. The epidermis was separated from the
dermis by the cold-scraping (about 4 'C) method (10, 18). The epidermal
preparations from two mice were pooled in 3 ml of 2S mM Tris-HCI
buffer. pH 7.6. containing 4 mM dithiothreitol. 1 mM EDT A and 0.2
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