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Induction of  epidermal cel l  proliferation by a tumour promoter in vitamin B6-deficient mice  
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Summary. Topical  application of  the tumour  promoter  12-0-tetradecanoyl-phorbol-13-acetate to skin caused a marked 
enhancement  o f  mitotic activity both in mice maintained on a complete diet or on a vitamin B6-deficient diet. 

The enzyme ornithine decarboxylase catalyses the rate- 
l imiting step in the biosynthesis of  the polyamines in 
mammal ian  tissues 3. The activity of  the enzyme is en- 
hanced by a wide range of  physiological stimuli in a 
number  of  tissues. These stimuli are frequently associated 
with an increased rate of  cellular proliferation, leading to 
the fairly general conclusion that induction of  the decar- 
boxylase is of  significance in growth regulation 4-7. The 
turnout promoter  12-0-tetradecanoyl-phorbol-13-acetate 
(TPA) causes an early rise in mouse epidermal ornithine 
decarboxylase activity 8, followed by marked hyperplasia 9. 
However,  enhancement  of  epidermal  cell proliferation by a 
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Mitotic indices were determined in epidermis at varying times after 
treatment with TPA. Animals were maintained on a complete 
diet (�9 or a vitamin B6-deficiem diet (0 )  during the experiment 
and for 14 days prior to TPA treatment. Each point represents 
the mean_+ SEM of results obtained with 3 (10-h point) or 4 (other 
time points) separate animals. 

range of  stimuli is not invariably preceded by an increase in 
decarboxylase activity 8 and the 2 events may not be causal- 
ly linked, at least in this tissue. Ornithine decarboxylase 
requires pyridoxal 5'-phosphate as a cofactor 1~ and it has 
recently been shown that maintenance o f  mice on a vi tamin 
B6-deficient diet for 14 days greatly decreases the induct ion 
of decarboxylase in epidermis by TPA I1. The  purpose o f  
the present study was to determine whether this decreased 
response modif ied the ability of  TPA to enhance the 
proliferative activity of  epidermal  cells. 
Materials and methods. Female  Swiss albino mice were 
maintained for 14 days on either a complete or vi tamin B 6- 
deficient diets as described before ~1. Animals were treated 
with TPA (17 nmoles in 0.2 ml acetone) or with acetone 
(0.2 ml). At varying times after treatment, groups of  ani- 
mals were injected i.p. with 0.1 mg colchicine (in 0.2 ml 
0.9% NaC1) and were sacrificed after a further 2 h. Samples 
of  skin were taken for histology as described beforel2; the 
mitotic index is expressed as the number  of  metaphase cells 
per 100 nucleated, interfollicular cells. 
Results and discussion. It is clear from the results shown in 
the figure that TPA induced a marked proliferative re- 
sponse in the epidermis of  mice maintained on both the 
complete and vitamin B6-deficient diet. There was some 
suggestion of  a more rapid early rise in mitotic activity in 
the control group, but in general the shape of  the response 
curves was similar. The  initial basal mitotic index in the B 6- 
deficient animals was 0.54_+0.06 and in the control animals 
0.78+0.09. These values were not significantly different at 
the 5% level. Mitotic indices determined in acetone-treated 
control animals (maintained on either a complete or B 6- 
deficient diet) at 22, 30 or  44 h did not differ from zero time 
control animals. 
It was previously reported that the induction of  epidermal  
ornithine decarboxylase by TPA in mice maintained on the 
deficient diet for 14 days was only about 5% of  that in mice 

dtet . Consequently,  the present data kept on a complete ' 11 
do not support  a causal relationship between ornithine 
decarboxylase and induction of  proliferative activity in 
mouse epidermis. 
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