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Abstract : The effects of oral and subcutaneous administration of sodium fluoride (NaF) on the
monoaminergic systems at several discrete brain regions of mice were examined. The mice were
sacrificed 30 min after oral or subcutaneous administration of NaF (I1mg/kg). The levels of
noradrenaline (NE), dopamine (DA), serotonin (5-HT), 3,4 -dihydroxyphenylacetic acid
(DOPAC), homovanillic acid (HVA) and 5-hydroxyindoleacetic acid (6-HIAA) in the seven brain
regions were measured by high-performance liquid chromatography with an electrochemical
detector. In the noradrenergic system, oral NaF increased the NE level in the midbrain (MB) and
the MHPG levels in the hypothalamus (Hyp), stratum (Str) and MB. In the dopaminergic system,
oral NaF increased the DA levels in the Str and hippocampus (Hip), and the DOPAC levels in the
Hyp and Str. In the serotonergic system, oral NaF increased the 5-HIAA levels in the Hyp, Str, Hip
and MB. Subcutaneous NaF increased the MHPG and DOPAC levels in the Hyp and the MHPG, DA
and DOPAC levels in the Str. These results suggest that oral administration of NaF affects the
activities of the monoaminergic systems over a wide area of the mouse brain. The mechanism of
these actions of NaF may include the peripheral action of NaF.
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Infuluences of sodium fluoride on brain monoaminergic, cholinergic and gabaergic systems in

the hypothalamus of mice.

—— Effect of sodium fluoride on the monoaminergic systems in the discrete braine regeions

of mice. —
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Table 1 Effect of NaF administered orally on the nor-

adrenergic system in the discrete brain
regions of mice

Substrare Region  Control NaF

NE Hyp 1390 = 29 1391 %= 35
Str 202+ 9 221+ 6
Cor 258 = 5 268 * 12
Hip 431 £ 7 454 = 12
MB 560 = 12 618 = 10**(+10.4%)
MO 686 £ 25 726 + 14
Cer 383 £ 13 310 7

MHPG Hyp 1ur = 7 144 = 5**(+23.1%)
Str 39+ 2 49 = 2**(+25.6%)
Cor 8 2 20 1
Hip 91 20% 1
MB 51 = 2 58 = 1* (+13.7%)
MO 68 = 3 12 2
Cer g+ 1 9+ 1

Mice were sacrificed 30 min after administration of
NaF (1mg/kg. p.o.) .

Values represent the mean + SEM (n = 8 ~ 9) and
compound levels are expressed in ng/g tissue weight.
Hyp . hypothalamus, Str : striatum,

Cor : cerebral cortex, Hip : hippocampus,

MB : midbrain, MO : medulla oblongata,

Cer : cerebellum

*P <0.05 and **p <0.01 vs. controls (Student's t test).
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Table 2 Effect of NaF administered orally on the Table 4 Effect of NaF administered subcutaneously
dopaminergic system in the discrete brain on the monoaminergic systems in the
regions of mice discrete brain regions of mice

Substrate Region Control NaF Substrate Region Control NaF

DA Hyp 668 £ 18 678 £ 17 NE Hyp 1845 = 22 1872 £ 42
Str 11497 = 20412212 % 230*(+6.2%) Str 201+ 8 24 & 5
Cor 4% + 22 446 * 11 ( %

Hip * 4 96 = 4**(+23.1 MHPG Hpy 137 £ 7 157 = 5*(+14.6%)
MB 285 = 19 307 £ 10 + + *
MO 9 + 14 8 + § Str 2+ 1 35 1*°(+9.4%)
Cer 0+ 1 20 2 DA Hyp 800 = 22 852 = 16

DOPAC  Hyp 166 = 8 189 + 5'(+13.9%) Str 13808 * 28214711 * 259*(+6.5%)
St + 17 747 £ 22*(+12.3%

R e DOPAC Hyp 193 + 5 219 = 9°(+13.5%)
Hip 19+ 1 20 1 Str 786 * 17 906 £ 50*(+15.3%)
MB bl 2 H8=x 1

MO 68+ 3 T2=x 2 HVA Hyp 233 9 234 6

Cer 9% 1 g+ 1 Str 1249 = 27 1215 £ 35

HVA Hyp 26 = 10 248 = 10 5-HT Hyp 1528 = 21 1559 £ 12
Str 1156 £ 21 1201 £ 32
Cor 20+ 5 114+ 9 Str 1020 = 13 1053 £ 12

i + +
S S R 5-HIAA Hyp 387+ 9 405+ 9
MO 8+ 3 T2+ 2 Str 302 £ 6 314+ 8
Cer 9+ 1 9+ 1 Mice were sacrificed 30 min after administration of

Mice were sacrificed 30 min after administration of
NaF(lmg, kg, p. 0.).

Values represent the mean * SEM (n = 8 ~ 9) and
compound levels are expressed in ng, /g tissue weight.
Hyp : hypothalamus, Str : striatum,

Cor : cerebral cortex, Hip : hippocampus,

MB : midbrain, MO : medulla oblongata,

Cer : cerebellum

*P <0.05 and **p <{0.01 vs. controls (Student’s t test).

Table 83 Effect of NaF administered orally on the
serotonergic system in the discrete brain
regions of mice

Substrate Region Control NaF

5-HT Hyp 1830 + 31 1809 + 27
Str 978 = 13 1038 = 16
Cor 524 £ 15 516 = 12
Hip 671 = 14 689 = 14
MB 917 = 18 980 = 11
MO 890 = 27 850 = 16
Cer 241 £ 13 240 = 14

5-HIAA Hyp 592 = 14 669 = 20**(+13.0%)
Str 343 £ 6 395 = 11**(+15.2%)
Cor 120 £ 3 132 £ 5
Hip 293 = 8 329 = 6**(+12.3%)
MB 331 £ 6 372 £ 8**(+12.4%)
MO 68 £ 3 2+ 2
Cer g+ 1 9+ 1

Mice were sacrificed 30 min after administration of
NaF (1ng, kg, p. 0.).

Values represent the mean = SEM (n = 8 ~ 9) and
compound levels are expressed in ng, /g tissue weight.
Hyp : hypothalamus, Str : striatum,

Cor : cerebral cortex, Hip : hippocampus,

MB : midbrain, MO : medulla oblongata,

Cer : cerebellum

**p <0.01 vs. controls (Student’s t test) .
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BMEKDODOPACERBOMMMBRED Sl
(Table 2 ),

NaF (1mg, kg, s.c.).

Values represent the mean = SEM (n = 8 ~ 9) and
compound levels are expressed in ng,/g tissue weight.
Hyp : hypothalamus, Str : striatum,

*P <0.05 vs. controls (Student’s t test) .
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