Cell Kinetic Effects of a Single Dose of Ultraviolet
B Irradiation on Guinea Pig Epidermis
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The changes in the number of labeled, cells per area unit corresponding to 100 basal cells in UVB- exposed (@—@) and
Q) guinea-pig epidermis at various times after intraperitoneal injection of BrdU.
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Fig.2. The changes in the number of nucleated cell layers (@——@) and the localization of the front of the labeled cohort of

cells (A——A) in UVB-exposed guinea-pig epidermis at various times after intraperitoneal injection of BrdU. Control values
-------- /\) in unexposed

for the number of nucleated cell layers (O
epidermis are also shown. The animals were irradiated at 3-4 p.m. and pulse labeled with BrdU at 4-5 p.m. in the same day.
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Fig.3.  The changes of the percentage of labeled mitoses in UVB-exposed (@——@®) and unexposed (O-———QO) guineapié
epidermis at various times after intraperitoneal injection of BrdU.
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Abstract

The changes in epidermal cell kinetics of guinea pig skin following a single radiation with ultraviolet B (UVB) were
studied using the percentage of labeled mitoses (PLM) method. Shaved back skin of guinea pigs was exposed to 1.5 minimal
erythema dose (0.5 J/cm?®) of UVB. Each animal received bromodeoxyuridine (50 mg/kg) in 3 ml saline i.p. at 1 hr after the
exposure. The epidermal cell kinetic changes induced by this UVB dose were examined using the PLM method. The num-
ber and localization of labeled cells and labeled mitoses in epidermis were assessed on the histologic section at various times
up to 121 hr after the pulse labeling. The results showed that in UVB-exposed epidermis the number of labeled cells gradual-
ly increased until 73 hr and thereafter decreased. In control epidermis, where the initial number of labeled cells was some-
what higher, the number of labeled cells more rapidly increased and showed no reduction throughout the experimental time
period. The front of labeled cells moved upward with time and reached the uppermost layer at 61 hr in exposed epidermis,
whereas there was no labeled cells in the uppermost layer of control epidermis at all time points examined. PLM curve from
the exposed epidermis showed two distinct peaks at 15 and 35 hr respectively, indicating a cell cycle time of approximately
20 hr for partially synchronized cohorts of cells, in contrast to about 56 hr for the fastest cycling population in the control
epidermis. Analyses of PLM curves showed no marked difference in S phase duration between the cells of the exposed and
the control epidermis. Thus, the present study indicates that UVB irradiation induces a shortening of the epidermal cell cycle
time, which is probably due to a reduction of the G1 phase transit time. It is also indicated that UVB irradiation induces a
reduction of the transit time through the viable epidermis, leading to a shortening of the malpighian cell turnover time.



