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COMET ASSAY OF DNA DAMAGE IN BRAIN CELLS OF ADULT RATS
EXPOSED TO HIGH FLUORIDE AND LOW IODINE
Yaming Ge,? Hongmei Ning,® Shaolin Wang,¢ Jundong Wang?
Shanxi, China

SUMMARY: Thirty-two one-month-old Wistar albino rats were divided randomly into
four equal groups of eight (female:male = 3:1). To assess damage to DNA in their
brain cells, the first group (1) of rats served as the untreated control, the second
group (2) was administered high fluoride (HiF, 100 mg NaF/L in the drinking water),
the third group (3) was placed on a low iodine intake (LI, 0.0855 mg I/kg diet), and
the fourth group (4) was exposed to the same high fluoride and low iodine combined
(HiF+LI). At 20 months of age, the rats were anesthetized and their brain cells
prepared for single cell gel electrophoresis (SCGE = comet assay). DNA damage in
the brain cells assessed by the tailing ratio percent was 24.68+20.81% in the control
group 1 and in the HiF, LI, and HiF+Ll groups 2, 3, and 4, it was 90.9349.17%,
89.0444.99%, and 92.4814.04%, respectively. Moreover, the proportion of grade Il
damage to the brain cells increased by 24.00% in the HiF group 2, 21.88% in the LI
group 3, and 33.33% in the HiF+LI group 4, but only by 8.0% in the control group 1.
These results indicate that DNA strands in the brain cells of rats are adversely
affected by exposure to high fluoride, low iodine, and together in combination.

Keywords: Comet assay; DNA damage: High fluoride intake: lodine deficiency; Rat brain cells;
Single cell gel electrophoresis (SCGE).

INTRODUCTION

Epidemiological investigations reveal that the 1Q of children living in high
fluoride areas of Tianjin, Guizhou, and other provinces of China is 8—12% lower
than in children living in low fluoride areas.!** However, these differences are
greater by up to 25% in areas of both high fluoride and low iodine.® As an
archoplasm intoxicant,4 fluoride can induce chromosomal aberrations.’ sister
chromatid exchange,5’6 and DNA damage*’ in different tissues. Guan et al.8
found that high fluoride can penetrate the blood-brain barrier and inhibit the
synthesis of DNA and RNA in the brains of offspring rats. This results in a
decrease in the DNA and RNA content as well as the mass of the brain and in a
slower development of it. Furthermore, the incidence of the Down syndrome
congenital chromosome abnormality affecting the brains of children of younger
mothers is higher in high fluoride areas.’

Single cell gel electrophoresis (SCGE) or comet assay is a simple, rapid, and
sensitive technique for measuring DNA damage. The alkaline version of the
method is a very sensitive assay procedure for the detection of single-stranded
breaks in DNA., 1011

In view of the results of our previous research on the effects of high fluoride
and low iodine concentrations on biochemical indexes and the histopathology of
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