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ABSTRACT. Photo-mutagenic compounds have been known to alter skin cancer rates by acting as
initiators or by affecting subsequent steps in carcinogenesis. The objectives of this study are to inves-
tigate the utility of photo-chromosomal aberration (photo-CA) assay for detecting photo-clastogens,
and to evaluate its ability to predict rodent photocarcinogenicity. Photo-CA assay was performed with
five test substances that demonstrated pasitive results in photo-carcinogenicity tests: 8-Methoxypsor-
alen (photcactive substance that forms DNA adducts in the presence of ultraviolet A irradiation), chlor-
promazine (an aliphatic phenothiazine an alpha-adrenergic blocking agent), lomefloxacin (an antibiotic
in a class of drugs called fluoroquinolones), anthracene (a tricyclic aromatic hydrocarbon a basic sub-
stance for production of anthraquinone, dyes, pigments, insecticides, wood preservatives and coating
materials) and Retinoic acid (a retinoid compound closely related to vitamin A). For the best discrimi-
nation between the test substance-mediated genotoxicity and the undesirable genctoxicity caused by
direct DNA absorption, a UV dose-response of the cells in the absence of the test substances was
firstly analyzed. All 5 test substances showed a positive outcome in photo-CA assay, indicating that
the photo-CA test is very sensitive to the photo-genotoxic effect of UV irradiation. With this limited
data-set, an investigation into the predictive value of this photo-CA test for determining the photo-car- -
cinogenicity showed that photo-CA assay has the high ability of a test to predict carcinogenicity.
Therefore, the photo-CA test using mammalian cells seems to be a sensitive method to evaluate the
photo-carcinogenic potential of new compounds.
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Fig. 1. CHL cells were irradiated with Vilber Lourmat 40 W
black-light lamp at different UV doses. Cells were prepared
for the Chromosomal aberration assay 22 h after irradiation.
Top, The Relative Cell Count (RCC) was determined by
comparing cell counts in test item and negative control
cultures. Bottom, The frequency of chromosome aberrations
was determined as described in Materials and Methods.
Data represent 100 cells/treatment group.
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Table 1. Published photo-chromosomal aberration test
results and photo-carcinogenicity results for each test
substance

Photo-Chromosomal

Compounds Photo-Carcinogenicity

Aberration
8-MOP Pos®™ Pos®
Chlorpromazine Post" Pos®
Lomefloxacin Pos® Pos®
Anthracene N/A Pos®
Retinoic acid N/A Pos™

Pos, positive response; Neg, negative response; N/A, Not
Available.

M(Chetlat ef al., 1993), ®(Nagayo et al., 1983), ®(Kelly et al.,
1989), “(Chetlat ef al., 1996), ©(Ball et al., 1999), ©(Black-
burn and Taussig, 1975), “(Fu et al., 2003)
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Fig. 2. Photo-cytotoxicity results using CHL cells exposed to each test substance in the presence and in the absence of
irradiation from a RMX-3W Radiometer. Cells were prepared for the Chromosomal aberration assay 22 h after irradiation
following pre-incubation with test substance. The Relative Cell Count (RCC) was determined by comparing cell counts in test

item and negative control cultures.
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Table 2. Photo-chromosomal aberration assay
Without UVUVA : UVB (1 : 0.05 Jicm?)

Conc. Percentageof RCC  Con. Percentage of RCC
(ug/ml) aberrantcels (%)® (ug/ml) abrrantcells (%)

8-Methoxypsoralen

0 1/1% 100 O 2/2 100
59.26 4/4 83 3.95 12/9 70
88.89 2/2 72 593 12/9 59

133.33 5/5 68 8.89 15/13 . 54
200 6/4 67 - - -
Chloropromazine

0 0/0 100 0 1M 100

5.93 11 72 012 4/4 77

8.89 3N 76 0.18 8/4 76
13.33 17 69 027 714 75
20.00 1/0 61 040 8/5 69
30.00 1mn 30 060 13/12 63

Lomefloxacin
0 1M 100 O . 1/0 100
138.27 4/3 75 059 6/6 77
207.41 4/4 74 0.89 4/3 75
311.11 3/3 75 133 10/9 76
466.67 4/4 72 200 10/10 76
700 5/5 62 3.00 8/8 68
Anthracene
0 171 100 O 1/0 100
0.5 0/0 92 0.0025 0/0 104

1 2/2 100 0.005 3/3 100

2 1M 94 0.01 2/2 95

4 1/1 96 0.02 8/6 54

- - - 0.04 10/10 42
Retinoic acid

0 2/1 100 O 0/0 100
12.5 3/2 100 0.2 1/0 83
25 1/0 95 04 212 71
50 2/2 87 08 2/2 73

100 21 80 16 5/5 65
200 6/6 42 32 4/3 53

3RCC, Relative Cell Count.

Cell counts of treated flask « 100
Cell counts of control flask

PGaps included/excluded; 100 metaphases were examined
per concentration.

Relative Cell counts =

A& aberrant metaphaseZl 12%1tt. RHH= 1}94” <
ZABIA] e Aol 30%Y viabilityE FoFE= 3

pg/ml E%7k4] aberrant metaphase 47} Z71381A] ‘3%
SFtHTable 2).
Lomefloxacin. #}2]Ao] gle =AM = 138~700

png/mie] Bl I 5% aberrant metaphase
& fFEsiglodt Aol Aol EA e g
0.593 pg/ml F=W A 23 10%2] aberrant meta-
phaseE st tHTable 2).
Anthracene. Anthracene2] 7% wl-¢-

e FEolA
FaAoEE fFaidnh. A9H 24 0.02-0.

04 ng/

Table 3. Relationship between outcome of photo-Chromo-
somal aberration assay and the reported photo-carcino-
genicity results

Photo-Chromosomal Aberration

Assay

- +

0 0

Photo-carcinogenicity ~ + 0 5
Total 0 5

Sensitivity® 1.00

The reported photo-carcinogenicity results of chemical sub-
stances were compared with the result from photo-Chromo-
somal aberration assay.
3Sensitivity: proportion of carcinogens showing positive results
in each genotoxicity test.
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