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Summary

Conflicting evidence has been reported concerning the mutagenicity of sodium fluoride {NaF),
especially clastogenicity at concentrations of more than 1 mM. NaF is known to induce chromosome
aberrations at these concentrations in human cells, but not in most rodent cells. We considered that such
species-specific difference in chromosomal sensitivity would be derived from the phylogenetic distance
between rodents and man. To clarify the role of interspecics differences, we investigated the chromoso-
mal sensitivity to NaF in cell lines from various primates, which diverged into many species, including
rodent-like prosimians and human-like great apes. The results showed that the clastogenicity of NaF was
limited to human and great ape cells.
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-Independent Processes in Ara C-Induced Chromosome

| and Molecular M

Evidence for Excision Repair-Dependent and

Rearrangements in G, Human Lymphocytes

Kunikazu Kishi and Koichi Sekizawa
School of Health Sciences, Kyorin University Tokyo, Japan

1-p-D-arabinofuranasyleytosine {ara C) en-
hances the formation of chromosome rear-
rangements such as translacations or dicentric
chromosomes in G, cells confaining DNA le-
sions. The formation of rearrangements is hy-
pothesized to be the result of inhibition of exci-
sion repair. Ara C has also been known to lead
to the formation of chromosome rearrange-
ments in G, cells in the obsence of induced DNA
lesions. It is not known whether a common mech-
anism is involved in these wo processes. In the
present study, we used excision repair-deficient
XP cells to investigate whether excision repair is
involved in the formation of chromoesome rear-
rangements in G, cells which do not contain in-
duced DNA |esions,

Gy Lymphocytes from an XP patient were

Aphidicolin {APC), which induces chromosome
rearrangements in cells containing 4NQO-in-
duced DNA lesions, was used for comporison.
The resulting frequency of dicentrics and rings
(dic & ring) was determined of the first mitoses
after culture initiation. In 4ANQO-pretreated XP
cells, the frequency of dic & ring was not in-
creas: ¥ post-treatment with ara C or with
APC. result is thought 1o reflect the absence
of e n repair in XP cells. However, normal
induction of dic & ring was observed in XP
cells not pretreated with ANQO but freated with
ara C.

Thus, there seems to be two different pro-
cesses invaolved in the induction of G, rear-
rangements: excision repair-dependent and ex-
cision repair-independent. UV-endonuclease is

22:271-274 (1993)

either treoted with 4-nitroquinaline-T-oxide net invelved in excision reps ndependent re-
(4NQO) or left untreated. Cells were then cul-  arrangements. & 1993 Wiley-Liss, Inc
tured in the presence of ara C for about 18 h.

Key words: Chromosome abberaions in vitra, DNA repair inhibition, human cultured lym-
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Summary

1-3-p-Arabinofuranosyleytosine (ara C) induces chromosome-type aberrations in mammalian cells by in-
hibiting repair replication in the G, phase. The effect of novebiocin, an inhibitor of prokaryotic gyrascs,
on G repair in human cells was studied cytogenetically using this characteristic of ara C. The experiment
was based on the ion that if biccin inhibits the relaxation of chromatin required prior to repair
replication, it would reduce the frequency of chromosome-type aberrations in cells treated with a mutagen
followed by posttreatment with ara C. It has also been shown that in lymphocytes ara € induces
chromosome-tvpe aberrations which were not caused by any induced DNA lesion, and that the frequency
of these aberrations changes with the age of the blood donor. The cffect of novabiocin on the frequency
of chromosome-type aberrations induced by ara C in lymphocytes without mutagen pretreatment was alsg
investigated for blood samples from donors of different ages.

Human peripheral blood lymphocytes, which were cither untreated of treated with 4-nitroguinoline-N-
oxide (4NQQ) or methyl methanesulfonate (MMS), were postireated in their early Gy phase with ara C only
or ara C and novobiocin. The resulting chromosome-type aberrations were observed in cells in their first
mitoses, and a comparison was made between the frequency of aberrations occurring in the presence of
novebiocin and in its absence.

The results showed that novobiocin reduced the frequency of chromosome-type aberrations induced by
ara C in both mutagen-pretreated and -non-pretreated cells, and that Iymphocytes from younger donors
were less sensitive to novobiocin, The present study demonsirated cytogenetically the existence of a
novobiocin-sensitive process to induce chromosome recombinaiion in G, lymphocytes.
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Types and Frequencies of Chromosome Aberrations
in Peripheral Lymphocytes of General Populations

AKira Tonomura, Kunikazu Kishi, and Fumiko Saito

Peripheral blood lymphocytes from 96 adults of various age groups have
been investigated to determine the types and frequencies of spontancous
chromosome aberrations. None of the subjects previously had received any
occupational exposure or significant irradiation from medical examinations.
In addition, blood samples from 48 newborn infants were examined. In the
adult groups. the frequencies of chromatid gaps and breaks were found to
be independent of sex and age. The mean frequency of chromatid exchanges
was 0.8 X 102 for the adult groups and 0.2 x 10~ for newborns. The
mean frequencies of dicentric aberrations, acentric fragments, and cells
with unstable aberrations (Cu cells) increased with advancing age, but no
age cffect was observed in the cells with stable aberrations (Cs cells). The
analysis of the incidence of dicentrics showed a linear increase with age.
The estimated rate of increase was 1.70 x 10" at the 10-y interval. In the
female groups the frequency of hyperdiploid cells increased exponentially
with age, whercas no such pattern of increase was observed in the male
groups. These results were compared with other published data for sponta-
neous chromosome aberrations in control subjects.



