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on pig epidermal keratinocytes: thymidine incorporation and flow cytometric analyses.

Effects of the selective protein kinese C inhibitor, calphostin C,

Yoshio Hashimoto?, Naoko Kawagishi, Toshiya Tamura, Hajime lizuka
1) Department of Dermatology, Asahikawa Medical College, Asahikawa, Japan

We investigated the effects of calphostin C, a selective protein kinase C (PKC) inhibitor, on thymidine incorpora-
tion of pig epidermal keratinocytes. Calphostin C markedly suppressed thymidine incorporation of epidermis in in
vitro organ culture system. The inhibition by calphostin C was observed at 50 M concentration, and was
reversible, suggesting that the chemical is not cytotoxic at this concentration. DNA-flow cytometric analysis (DNA-
FCM) revealed that calphostin C inhibited cell proliferation at G1 phase of cell cycle. Staurosporine is a less-
specific protein kinase C inhibitor. Following treatment in in vitro organ culture, staurosporine had a marked
inhibitory effect on thymidine incorporation at 10 xM concentration. The effect of staurosporine was irreversible
suggesting cytotoxicity at the concentration. DNA-FCM showed that the arrest induced by staurosporine was at
S phase of the cell cycle.

TPA, a classical PKC activator, also inhibited the thymidine incorporation of pig epidermal keratinocytes. The
effect of TPA was also reversible. DNA-FCM suggested that TPA inhibited the progression of cell cycle at G1
phase. The addition of calphostin C at concentration that by itself had no effect on thymidine incorporation (10 zM),
resulted in the inhibition of the TPA effect. The Present study suggests that PKC might be involved in the thymidine
incorporation of pig keratinocyes.
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Fig. 1a  Effects of calphostin C on thymidine incorporation of pig keratinocytes.
Skin squares were incubated with various concentrations of calphostin C for 6h.
Data are expressed as % of the control (means +SE) from a typical experimental series.
% =P<0.01 compared with the control.

1b  Reversible nature of the effect of calphostin C on thymidine incorporation of pig keratinocytes.

Control: Skin squares were incubated without calphostin C for 8h. 3 [H] dThd was added to the culture
medium for the last 2h. v
calphostin C 8h: Skin squares were incubated with calphostin C (50 zM) for 8h.3 [H] dThd was added to the
culture medium for the last 2h. o
calphostin C 6h: Skin squares were incubated with calphostin C (50 M) for 6h. Following this, the skin
squares were washed in a fresh RPMI1640 medium and incubated with 3 [H] dThd in RPMI1640 medium
in the absence of calphostin C for 2h.
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Fig. 2a  Effects of staurosporine on thymidine incorporation of pig keratinocytes.
Skin squares were incubated with various concentrations of staurosporine for 6h.
Data ale expressed as % of the controls (means +SE) from a typical experimental series.
% =P<0.01 compared with the control.
2b Irreversible nature of the effects of staurosporine on thymidine incorporation of pig keratinocytes.
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Table 1  Cell cycle distribution of pig keratinocytes after the incubation with
PKC inhibitors.

_ Control (n=4) calphostin C (50« M) | staurosporine (10 x M)
Go/1(%) 734 1.0 80.9 = 0.8 * 727 £ 1.5
S(%) 113 £ 1.5 6.6 = 0.68 ** 158 £2.3
G2M (%) 153 £ 1.3 123 £ 0.6 114 £ 1.4

% =P<0.01 compared with the control.
% % =P <0.05 compared with the control.

Table 2  Effects of PKC inhibitors on §-adrenergic adenylate cyclase responses.

cAMP (pmoles/mgprotein)
Control ( n=4) 399 +1.79

Calphostin C treatment (n=4) [43.05 £ 2.15
Staurosporine treatment (n=4)|54.61 + 3.95 **

Skin squares were incubated with 50 4M calphostin C or 10 yM staurosporine
for 6h. Following the incubation, skin squares were incubated with 50 M
epinephrine in the presence of ImM IBMX for 10 min.

Data are expressed as cyclic AMP pmoles/mg protein +SE.

n=4 from a typical experimental series.

* % =P<0.05 compared with me control.
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Fig. 3a  Effects of TPA on thymidine incorporation of pig keratinocytes.
Skin squares were incubated with various concentrations of TPA for 6h.
Data are expressed as % of the controls (means +SE) from a typical experimental series.
* =P<0.01 compared with the control.
3b Reversible nature of the effects of TPA on thymidine incorporation of pig keratinocytes.
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Fig. 4 Time course of the effect of TPA (2ng/ml) on
thymidine incorporation of pig keratinocytes.

Data are expressed as % of the controls (means +SE)
from a typical experimental series.

% =P <0.01 compared with the control.
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Fig. 5a DNA histograms after the incubation with
TPA (20 ng/ml) for 6h.
5b Changes in the proportion of cells in GO0/1
phase and S+G2/M phase following the incuba-
tion with TPA.
% =P <0.01 compared with the control.
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Fig. 6  Effects of 4-O-methyl-PMA on thymidine incor-
poration of pig keratinocytes.

Skin squares were incubated with various concentrations
of 4-O-methyl-PMA for 6h.

Data are expressed as % of the controls (means +SE)
from a typical experimental series.
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Fig. 7 Inhibition of the TPA effects by calphostin C.

Pig skin squares were incubated with 1 or 10 yM cal-
phostin C and 20 ng/ml TPA for 6h.

Data are expressed as % of the controls (mean +SE) from
a typical experimental series.

% =P <0.01 compared with the control.
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Fig. 8 Inhibition of the TPA effects by calphostin C.
Following the preincubation with calphostin C (1 or
104M) for 1h, skin squares were washed in a fresh
RPMI1640 medium and incubated with TPA (20ng/ml)
for 6h.

Data are expressed as % of the controls (means +SE)
from a typical experimental series.

% =P <0.01 compared with the control.
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Fig.9 Thymidine uptake of pig epidermis following a

single application of TPA solution immediately after tape

stripping. Data are expressed as % of control (non-

stripped) value at each time point following the treatment

(mean +SE of 5 independent experiments).

(O-[1, acetone after stripping.

H-H, TPA (166 ng/ml) solutiuon after stripping.

* = P<0.01 compared .with the control (non-

stripped).

% % = P<0.01 compared with tape stripping plus
acetone-treated epidermis.
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Changes in the proportion of cells in S phase following a single application of TPA immediately after

10b Changes in the proportion of cells in G2/M phase following a single application of TPA immediately after

stripping.

Data are expressed as % of control (non-stripped) value at each time point following the treatment (mean +SE

of 5 independent experiments).
O-0, acetone after stripping.

@@, TPA (166 ng/ml) solution after stripping.

% = P<0.01 compared with the control.
* % = P<0.05 compared with the control.
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T3 EHELNEDS, ZOBRBIIFEE I LT\,
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