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BIOCHEMICAL EFFECTS

Sevoflurane: metabolism and toxicity [German]

M Nuscheler, P Conzen, K Peter

Munich Germany
Anaesthesist 47(Suppl 1) S24-S32 1998

The new inhalational anesthetic sevoflurane is biotransformed by approximately 5%. Serum fluoride concentrations resulting from transformation mainly depend on rate of hepatic defluorination, total amount of anesthetic given and the solubility of the volatile anesthetic, as expressed by its blood gas partition coefficient. Enflurane is metabolized by 5-11%. However subsequent peak fluoride levels are lower than after sevoflurane which is a consequence of its lower rate of hepatic defluorination. To date numerous studies have examined the nephrotoxic potential of the sevoflurane degradation product fluoride. However, fluoride-related toxicity was not observed, neither in clinical or in animal studies, nor after prolonged administration or in patients with preexisting renal disease. New insights into intrarenal metabolisation of volatile anesthetics may well explain absence of nephrotoxicity after sevoflurane. The threshold of fluoride nephrotoxicity of 50 mu mol/l, which has been empirically found after methoxyflurane, and which is still listed in many medical textbooks, can not be assumed a marker of nephrotoxicity after isoflurane, enflurane or sevoflurane. Therefore also, the elevated serum fluoride concentrations, as regularly obtained after anesthesia with sevoflurane are devoid of clinical significance. In addition, exposure to sevoflurane or its metabolites is not associated with hepatic toxicity. [References: 41]

Keywords: Anesthetics, Enflurane, Inorganic fluoride, Isoflurane, Methoxyflurane, Nephrotoxicity, Sevoflurane, Volatile.
Reprints: Nuscheler M, Univ Munich, Klinikum Grosshadern, Inst Anasthesiol Marchioninistr 15 D-81377 Munich Germany.

First experimental evidence for human dentine crystal formation involving conversion of octacalcium phosphate to hydroxyapatite

P Bodier-Houlle, P Steuer, JC Voegel, FJG Cuisinier
Strasbourg France
Acta Crystallographica Section D-Biological Crystallography
54(Part 6 Special Issue S2) 1377-1381 1998
Biological apatite-crystal formation is a complex process starting with heterogeneous nucleation of inorganic calcium phosphate on an organic extracellular matrix [Cuisinier et al. (1995), J. Cryst. Growth, 156, 443-453]. Further stages of crystal growth are also controlled by the organic matrix and both nucleation and growth processes are under cellular control [Mann (1993), Nature (London), 367, 499-505]. The final mineral in calcified tissue is constituted by poorly crystalline hydroxyapatite (HA) with a low Ca:P ratio, containing foreign ions such as carbonate and fluoride. This study reports the first observation of octacalcium phosphate (OCP) [Brown (1962), Nature (London), 196, 1048-1055] in a biological tissue; OCP was found in the central part and HA at the extremities of the same crystal of calcifying dentine. This observation is of key importance in understanding the first nucleation steps of biological mineralization. The presence of OCP in a forming human dentine crystal and the observation in the same tissue of nanometer-sized particles with a HA structure [Houlle et al. (1997), J. Dent Res. 76, 895-904] clearly proves that two mechanisms, direct nucleation of nonstoichiometric HA crystals and nucleation of OCP, occur simultaneously in same area of mineralization. OCP is found to be a transient phase during the growth of biological crystals. In small crystals, OCP is completely transformed into HA by a hydrolysis reaction (Brown, 1962) and can only be detected in larger crystals because of its slow kinetics of transformation. [References: 45]

Keywords: Apatite-crystal, Dentine crystal, Hydroxyapatite, Octacalcium phosphate.

Reprints: Bodier-Houlle P, Univ Strasbourg 1, INSERM U424, Ctr Rech Odontol F-67000 Strasbourg France.
Halothane attenuates calcium sensitization in
airway smooth muscle by inhibiting G-proteins

T Kai, KA Jones, DO Warner
Rochester MN, USA
Anesthesiology 89(6) 1543-1552 1998

Background: Halothane directly relaxes airway smooth muscle partly by decreasing the Ca2+ sensitivity. In smooth muscle, receptor stimulation is thought to increase Ca2+ sensitivity via a cascade of heterotrimeric and small monomeric guanine nucleotide-binding proteins (G-proteins). Whether this model is applicable in the airway and where halothane acts in this pathway were investigated.

Methods: A beta-escin-permeabilized canine tracheal smooth muscle preparation was used. Exoenzyme C3 of Clostridium botulinum, which inactivates Rho monomeric G-proteins, was used to evaluate the involvement of this protein in the Ca2+ sensitization pathway. The effects of halothane on different stimulants acting at different levels of signal transduction were compared: acetylcholine on the muscarinic receptor, aluminum fluoride (AlF4-) on heterotrimeric G-proteins, and guanosine 5’-O-(3-thiotriphosphate) (GTP gamma S) on all G-proteins.

Results: Exoenzyme C3 equally attenuated acetylcholine- and AlF4--induced Ca2+ sensitization, suggesting that these pathways are both mediated by Rho. Halothane applied before stimulation equally attenuated acetylcholine- and AlF4--induced Ca2+ sensitization. However, when added after Ca2+ sensitization was established, the effect of halothane was greater during Ca2+ sensitization induced by acetylcholine compared with AlF4-, which, along with the previous result, suggests that halothane may interfere with dissociation of heterotrimeric G-proteins. Halothane applied during GTP gamma S-induced Ca2+ sensitization had no significant effect on force, suggesting that halothane has no effect downstream from monomeric G-proteins.

Conclusion Halothane inhibits increases in Ca2+ sensitivity of canine tracheal smooth muscle primarily by interfering with the activation of heterotrimeric G-proteins, probably by inhibiting their dissociation. [References: 34]

Keywords: Bronchodilation, Myosin light chain phosphorylation, Volatile anesthetics.

Reprints: Warner DO, Mayo Clin & Mayo Fdn, Dept Anesthesiol 200 1St St SW Rochester, MN 55905 USA.

Cytogenetic effects on lymphocytes in osteoporotic
patients on long-term fluoride therapy

P van Asten, F Darroudi, T Natarajan, IJ Terpstra, SA Duursma
Utrecht and Leiderdorp Netherlands
Pharmacy World & Science 20(5) 214-218 1998
The genotoxicity of fluoride in vivo in seven patients with osteoporosis was cytogenetically investigated. The patients were treated with fluoride-containing formulations (disodium monofluorophosphate and sodium fluoride) for a period of 15 months up to 49 months. Fluoride intake ranged from 22.6-33.9 mg F/day and serum fluoride concentrations were between 0.1 mg F/L and 0.2 mg F/L. Peripheral blood lymphocytes of these patients were cultured in vitro and examined for chromosomal aberrations, micronuclei in cytokinesis-blocked binucleated lymphocytes as well as cell cycle progression. When a comparison was made between patients’ group and a matched control group, it was found that fluoride at the tested concentrations had no detectable genotoxic potential in human lymphocytes in vivo. [References: 19]

Keywords: Cytogenetic effects, Disodium monofluorophosphate, Genotoxicity, Lymphocytes, Osteoporosis, Patient study, Sodium fluoride.

Reprints: van Asten P, Univ Utrecht Hosp, Dept Hosp Pharm POB 85500 NL-3508 GA Utrecht Netherlands.

Nanocrystals of magnesium and fluoride
substituted hydroxyapatite

E Bertoni, A Bigi, G Cojazzi, M Gandolfi, S Panzavolta, N Roveri
Bologna Italy
Journal of Inorganic Biochemistry 72(1-2) 29-35 1998
Hydroxyapatite nanocrystals synthesized in the presence of different concentrations of magnesium and fluoride ions in 1, 5 and 10% solutions have been submitted to a structural and chemical characterization. The syntheses were carried out in the presence of low molecular weight polyacrylic acid, which has been verified to inhibit hydroxyapatite crystallization. The polyelectrolyte is adsorbed onto the crystals during the synthesis and provokes a reduction of the mean crystal sizes. The reduction is greater along the direction orthogonal to the c-axis, suggesting a preferential adsorption of the polyelectrolyte on the crystalline faces parallel to the c-axis. Both magnesium and fluoride can be incorporated into the hydroxyapatite structure. On the basis of the values of the lattice constants and of the magnesium relative content of the solid phase, it can be suggested that probably just a part of magnesium is substituted for calcium, the remainder being adsorbed on the crystal surface. However, magnesium destabilizes the apatitic structure favouring its thermal conversion into p-tricalcium phosphate, and displays an inhibiting effect on the crystallization of hydroxyapatite. This last effect is enhanced by the simultaneous presence of polyacrylic acid. Fluoride substitution for hydroxyl ions into hydroxyapatite structure induces a slight increase of the crystal sizes along the c-axis direction. The data indicate that the experimental approach can be successfully used to prepare nanoapatite with crystallinity, crystal dimensions, composition, structure and stability very close to those characteristic of biological apatites. [References: 26]

Keywords: Hydroxyapatite, Magnesium, Fluoride, Nanocrystals, Polyacrylic acid.
Reprints: Bigi A. Univ Bologna, Dipartimento Chim G Ciamician Via Selmi 2 I-40126 Bologna Italy.

Are there strong hydrogen bonds in aqueous solutions?

PA Frey, WW Cleland
Madison WI, USA
Bioorganic Chemistry 26(4) 175-192 1998 
The question of the strength of hydrogen bonds has been a subject of interest and contention for most of the 20th century (1). By the time of the publication of Pauling’s book The Nature of the Chemical Bond in 1939 (2), weak hydrogen bonds were generally accepted. Evidence for strong hydrogen bonding in HF2- also appeared in the decades of the 1920s through the 1950s, and this strongly hydrogen bonded ion was accepted as a special case. HF2- is one of a handful of species for which there is compelling evidence for symmetrical hydrogen bonding; that is, the proton is equally shared between the fluoride ions, and its gas phase strength is estimated to be 37 kcal mol(-1) (3). Other strongly hydrogen bonded species have been documented. In addition to fluoride containing species, the hydrated hydronium ion H5O2+ is regarded as a case of symmetrical hydrogen bonding. In general, the strongest hydrogen bonds are found in ionic compounds and are regarded as partially covalent (1, 3, 4). Weak hydrogen bonds are regarded as arising from weak dipolar electrostatic attractions. In this article we consider two questions about strong hydrogen bonding. Do strong hydrogen bonds occur in organic compounds in aqueous solutions? Should the strongly basic properties of proton sponge molecules be attributed to strong hydrogen bonding or to relief of steric strain upon protonation? These questions are debatable, and the purpose of this article is to consider the currently available evidence bearing on them and to define the terms of the debate. [References: 44]

Keywords: Aqueous solutions, Strong hydrogen bonds.

Reprints: Frey PA, Univ Wisconsin, Grad Sch, Inst Enzyme Res Madison, WI 53075 USA.

Heterotrimeric G proteins as fluoride
targets in bone (Review)

M Susa
Basel Switzerland
International Journal of Molecular Medicine 3(2) 115-126 1999
Fluoride is an acknowledged bone anabolic agent. Nevertheless, a narrow therapeutic window and the adverse effects at higher therapeutic doses prevent broad clinical application of fluoride for treatment of diseases of bone loss, such as osteoporosis. The cellular and molecular mechanisms of fluoride action are poorly understood. Recent advances in the elucidation of signal transduction pathways induced by fluoride in osteoblastic cells are reviewed. Fluoride and traces of aluminum form a complex, fluoroaluminate, which stimulates cellular heterotrimeric G proteins. Such complexes can form in food, drinking water and in the organism after administration of sodium fluoride. Fluoroaluminate crosses the cell membrane and directly binds to the membrane-associated inactive G alpha protein subunits. Within the G alpha subunit, fluoroaluminate occupies the position next to GDP. The resulting G alpha-GDP-AlF4- complex assumes an active state conformation, which resembles that of G alpha-GTP complex. Under physiological conditions, G alpha-GTP complex is formed upon activation of seven transmembrane receptors that couple to heterotrimeric G proteins. Both fluoroaluminate-activated and receptor-activated G alpha subunits are capable of transmitting intracellular signals that lead to cellular responses. In bone-forming cells osteoblasts, fluoroaluminate stimulates pertussis toxin-sensitive G alpha i proteins. G alpha i activation leads to the reduction in cAMP (cyclic adenosine monophosphate) levels and to the activation of mitogen activated protein kinases, Erks (extracellular signal-regulated kinases) and p70 S6 kinase. These kinases are involved in the regulation of gene transcription and protein syntheses.

Fluoroaluminate also stimulates pertussis toxin-insensitive proteins. Pertussis toxin-insensitive G proteins, most likely from G alpha 12 class, cause the activation of several cytoplasmic protein tyrosine kinases [Src, Pyk2 (proline-rich tyrosine kinase 2), and Fak (focal adhesion kinase)]. Activation of Erks can lead to osteoblast proliferation and differentiation, while activation of Src, Pyk2 and Fak can modulate the adhesion properties of osteoblasts. Osteoblast adhesion may, in turn, influence differentiation, migration, and apoptosis of these cells. The susceptibility of osteoblasts to fluoroaluminate can be achieved by their specific cellular context and by the rigidity of the surrounding bone tissue. In particular, higher levels of G alpha i proteins and of certain focal adhesion proteins are expressed by osteoblastic rather than by fibroblastic cells. The rigidity of adhesion substratum of osteoblasts may signal on its own and potentiate the signaling by fluoroaluminate. The information on mechanisms of intracellular signaling by fluoroaluminate can be utilized to identify a fluoroaluminate mimic, a drug that exhibits anabolic action on bone with a broader therapeutic range and less adverse effects than fluoride. [References: 109]
Keywords: Fluoride, G proteins, Osteoblast, Protein kinase, Signal transduction.
Reprints: Susa M, Novartis Pharma AG, Res Bone Metab K-125-9-12 CH-4002 Basel Switzerland.
Microscopic hydration of the fluoride anion

OM Cabarcos, CJ Weinheimer, JM Lisy, SS Xantheas
Urbana IL, Richland WA, USA
Journal of Chemical Physics 110(1) 5-8 1999
A combined experimental and theoretical investigation of the step-wise hydration of the fluoride ion has been performed in order to characterize the details of its solvation at the microscopic level. The comparable anion-water and water-water interactions pose a challenging experimental/theoretical problem due to competing intermolecular forces in these small ionic clusters. Vibrational spectra of size-selected F-(H2O)(3-5) in the O-H stretching region, coupled with high level ab initio calculations, have been used to analyze the spectra and assign the structures of these species. The interaction between the fluoride anion and water plays the dominant role, resulting in internally solvated clusters. The microhydration of fluoride ion is thus qualitatively different from the other halide ions. [References: 40]

Keywords: Fluoride ion, Hydration.

Reprints: Lisy JM, Univ Illinois, Dept Chem 1209 W Calif St Urbana, IL 61801 USA.

Electron localization function view of bonding in
selected aluminum fluoride molecules

L Joubert, G Picard, B Silvi, F Fuster
Paris France
Theochem-Journal of Molecular Structure 463(1-2) 75-80 1999
A series of calculations has been performed on the AlF(4)(-) and CaAlF5 species in order to determine their precise equilibrium geometry as well as to get some insight onto their bonding properties. These species play an important role in electrochemical industrial processes such as the electrowinning of aluminum (i.e. the Heroult-Hall process). The calculations have been performed within the density functional approach using the B3LYP hybrid functional and the 6-311 + + G(3df,2p) all-electron basis sets on all the atomic centres. The optimized geometries and the calculated frequencies of AlF(4)(-) are found to be in agreement with those previously obtained at a lower level of calculation and with experiments. The bonding has been investigated by the topological analysis of the electron localization function gradient field. The analysis indicates that the Al-F bond presents a noticeable covalent character testified by the presence of a disynaptic basin between the Al and F cores. The basins’ populations and their fluctuations have been calculated indicating an important delocalization between the Al-F bond and the fluorines lone pairs. Moreover, the structural role of the counter cation Ca2+ has been emphasized. A structural and topological analysis of CaAlF5 has been carried out. This study has clearly established that the CaAlF5 molecule can be described as purely ionic interactions between the F-, AlF3 and Ca2+ species. [References: 25]
Keywords: Aluminum fluorides, Density functional theory (dft), Electron localization function (elf), Topological analysis.
Reprints: Joubert L, ENSCP, Lab Electrochim & Chim Analyt, UMR 7575 11 Rue Pierre & Marie Curie F-75231 Paris 05 France.

G-proteins are involved in 5-HT receptor-mediated
modulation of N- and P/Q- but not T-type Ca2+ channels

QQ Sun, N Dale
Fife Scotland
Journal of Neuroscience 19(3) 890-899 1999
5-HT produces voltage-independent inhibition of the N-, P/Q-, and T-type Ca2+ currents in sensory neurons of Xenopus larvae by acting on 5-HT1A and 5-HT1D receptors. We have explored the underlying mechanisms further and found that the inhibition of high voltage-activated (HVA) currents by 5-HT is mediated by a pertussis toxin-sensitive G-protein that activates a diffusible second messenger. Although modulation of T-type currents is membrane-delimited, it was not affected by GDP-beta-S (2 mM), GTP-gamma-S (200 µM), 5’-guanylyl-imidodiphosphate tetralithium (200 µM), aluminum fluoride (AlF4-, 100 µM), or pertussis toxin, suggesting that a GTP-insensitive pathway was involved. To investigate the modulation of the T currents further, we synthesized peptides that were derived from conserved cytoplasmic regions of the rat 5-HT1A and 5-HT1D receptors. Although two peptides derived from the third cytoplasmic loop inhibited the HVA currents by activating G-proteins and occluded the modulation of HVA currents by 5-HT, two peptides from the second cytoplasmic loop and the C tail had no effect. None of the four receptor-derived peptides had any effect on the T-type currents. We conclude that 5-HT modulates T-type channels by a membrane-delimited pathway that does not involve G-proteins and is mediated by a functional domain of the receptor that is distinct from that which couples to G-proteins. [References: 49]
Keywords: G-proteins, 5-ht, N-type Ca2+ channels, P/q-type Ca2+ channels, Receptor-derived peptide, T-type Ca2+ channels, Xenopus.
Reprints: Dale N, Univ St Andrews, Sch Biol & Med Sci St Andrews KY16 9TS Fife Scotland.

Inhibition of myosin ATPase by metal fluoride complexes

S Park, K Ajtai, TP Burghardt
Rochester MN, USA
Biochimica et Biophysica Acta - Protein Structure &
Molecular Enzymology 1430(1) 127-140 1999
Magnesium (Mg2+) is the physiological divalent cation stabilizing nucleotide or nucleotide analog in the active site of myosin subfragment 1 (S1). In the presence of fluoride, Mg(_)(2+) and MgADP form a complex that traps the active site of S1 and inhibits myosin ATPase. The ATPase inactivation rate of the magnesium trapped S1 is comparable but smaller than the other known gamma-phosphate analogs at 1.2 M-1 s(-1) with 1 mM MgCl2. The observed molar ratio of Mg/S1 in this complex of 1.58 suggests that magnesium occupies the gamma-phosphate position in the ATP binding site of S1 (S1-MgADP-MgFx). The stability of S1-MgADP-MgFx at 4(C was studied by EDTA chase experiments but decomposition was not observed. However, removal of excess fluoride causes full recovery of the K+-EDTA ATPase activity indicating that free fluoride is necessary for maintaining a stable trap and suggesting that the magnesium fluoride complex is bonded to the bridging oxygen of beta-phosphate more loosely than the other known phosphate analogs. The structure of S1 in S1-MgADP-MgFx, was studied with near ultraviolet circular dichroism, total tryptophan fluorescence, and tryptophan residue 510 quenching measurements. These data suggest that S1-MgADP-MgFx resembles the M**.ADP.Pi steady-state intermediate of myosin ATPase. Gallium fluoride was found to compete with MgFx, for the gamma-phosphate site in S1-MgADP-MgFx. The ionic radius and coordination geometry of magnesium, gallium and other known gamma-phosphate analogs were compared and identified as important in determining which myosin ATPase intermediate the analog mimics. [References: 50]
Keywords: Atpase, Energy transduction, Myosin tryptophan 510, Magnesium, Gallium, Nucleotide analog, Probe binding cleft.
Reprints: Burghardt TP, Mayo Clin & Mayo Fdn, Dept Biochem & Mol Biol 200 1st St SW Rochester, MN 55905 USA.

Effects of caffeine on fluoride, calcium and phosphorus
metabolism and calcified tissues in the rat

X Chen, GM Whitford
Augusta GA, USA
Archives of Oral Biology 44(1) 33-39 1999
This 6-week study was designed to determine the effects of graded doses of caffeine intake (3, 25 or 100 mg/kg per day) on the metabolic balance and tissue concentrations of fluoride, calcium and phosphorus in Sprague-Dawley rats. Caffeine intake did not affect the absorption, urinary excretion or balance of fluoride, the plasma, bone or enamel concentrations of fluoride, nor the occurrence of incisor enamel fluorosis. Neither did it affect the metabolism of calcium or phosphorus except that the urinary excretion of calcium was increased. This effect, however, was not sufficient to influence significantly calcium balance. The ash content of the femur epiphysis and bone mineral content of the tibia were significantly reduced only in the group exposed to the highest dose of caffeine. These effects on bone were not significantly related to the balance of calcium or phosphorus. It was concluded that caffeine, even at an extremely high level of intake, has no detectable effect on the balance or tissue concentrations of fluoride, calcium or phosphorus in the rat. [References: 25]
Keywords: Absorption, Balance, Bone mineral content, Enamel fluorosis, Excretion.
Reprints: Whitford GM, Med Coll Georgia, Sch Dent, Dept Oral Biol Augusta, GA 30912 USA.

Isoflurane alters proximal tubular cell susceptibility
to toxic and hypoxic forms of attack

RA Zager, KM Burkhart, DS Conrad
Seattle WA, USA
Kidney International 55(1) 148-159 1999
Background. Fluorinated anesthetics can profoundly alter plasma membrane structure and function, potentially impacting cell injury responses. Because major surgery often precipitates acute renal failure, this study assessed whether the most commonly used fluorinated anesthetic, isoflurane, alters tubular cell responses to toxic and hypoxic attack.
Methods. Mouse proximal tubule segments were incubated under control conditions or with a clinically relevant isoflurane dose. Cell viability (lactate dehydrogenase release), deacylation (fatty acid, such as C20:4 levels), and adenosine triphosphate (ATP) concentrations were assessed under one or more of the following conditions: (a) exogenous phospholipase A(2) (PLA(2)) or C20:4 addition, (b) Ca2+ overload (A23187 ionophore), (c) increased metabolic work (Na ionophore), and (d) hypoxia- or antimycin A-induced attack. Isoflurane’s effect on NBD phosphatidylserine uptake (an index of plasma membrane aminophospholipid translocase activity) was also assessed.

Results. Isoflurane alone caused trivial deacylation and no lactate dehydrogenase release. However, it strikingly sensitized to both PLA, and A23187-induced deacylation and cell death. Isoflurane also exacerbated C20:4’s direct membrane lytic effect. Under conditions of mild ATP depletion (Na ionophore-induced increased ATP consumption; PLA(2)-induced mitochondrial suppression), isoflurane provoked moderate/severe ATP reductions and cell death. Conversely, under conditions of maximal ATP depletion (hypoxia, antimycin), isoflurane conferred a modest cytoprotective effect. Isoflurane blocked aminophospholipid translocase activity, which normally maintains plasma membrane lipid asymmetry (that is, preventing its “flip flop”).

Conclusions. Isoflurane profoundly and differentially affects tubular cell responses to toxic and hypoxic attack. Direct drug-induced alterations in lipid trafficking/plasma membrane orientation and in cell energy production are likely involved. Although the in vivo relevance of these findings remains unknown, they have potential implications for intraoperative renal tubular cell structure/function and how cells may respond to superimposed attack. [References: 49]

Keywords: Acute renal failure, Adenosine triphosphate, Free fatty acid, Lactate dehydrogenase, Phospholipase a, Red blood cells.
Reprints: Zager RA, Fred Hutchinson Canc Res Ctr 1100 Fairview Ave N, Room D2-190, POB 19024 Seattle, WA 98109 USA.

Stimulation by low concentrations of fluoride of the proliferation and alkaline phosphatase activity of human dental pulp cells in vitro
O Nakade, H Koyama, J Arai, H Ariji, J Takada, T Kaku
Hokkaido, Japan

Archives of Oral Biology 44(1) 89-92 1999
Fluoride has been used for decades, either systemically or topically, to prevent dental caries. The purpose of this study was to clarify the effects of low concentrations of fluoride on proliferation, differentiation and extracellular-matrix synthesis in normal human dental pulp cells (DP-1 and DP-2) in vitro. The effects were compared with those on a human osteoblastic osteosarcoma cell line, TE-85, Fluoride at micromolar concentrations significantly and dose-dependently stimulated [H-3]thymidine incorporation into DNA in DP-1, DP-2 and TE-85 cells, with optimal effects around 50 mu M, by 127 ± 7%, 124 ± 0.6% and 152 ± 13.4%, respectively. To assess the potential influence of fluoride on cell differentiation, the effects of mitogenic concentrations on alkaline phosphatase activity were measured. Fluoride significantly increased the enzyme’s activity in DP-1 and TE-85 by 177 ± 12% and 144 ± 12.3%, To evaluate the effect on extracellular-matrix synthesis, the synthesis of type I collagen was indirectly determined by an assay of procollagen type I c-peptide production. Fluoride significantly increased that production by 150 ± 8.7% in TE-85. but not in either DP-1 or DP-2. These observations suggest that fluoride, if used at low concentrations, could be a useful therapeutic agent where increased regeneration of dentine is desired, such as after pulp amputation, by stimulating the proliferation and differentiation of the dental pulp cells.[References: 20]

Keywords: Alkaline phosphatase (alp), Cell proliferation, Dental pulp cells, Fluoride, Osteoblastic cell line, Type i collagen.
Reprints: Nakade O, Hlth Sci Univ Hokkaido, Sch Dent, Dept Oral Pathol Ishikari Hokkaido 0610293 Japan.

Simulation study of Al3+ coordination in NaF-AlF3
mixtures: development of interaction potentials

MJ Castiglione, M Wilson, PA Madden
Oxford England
Physical Chemistry Chemical Physics 1(1) 165-172 1999
The generation of suitable interaction potentials with which to study the coordination chemistry of Al3+ ions in NaxAlF3+x mixtures by computer simulation is described. The potentials reflect an ‘extended ionic’ model of the interactions in this system, with formal ionic charges and many-body polarization effects included. The parameters are derived from a mixture of ab initio and empirical information. For the Al-F interactions, the structure and energetics of crystalline and molecular AlF3 form the database. This potential is then combined with an NaF potential and used to predict the crystal structures of three NaxAlF3+x crystalline compounds and also the vibrational frequencies of the NaAlF4 molecule, which have been obtained experimentally. Excellent agreement is found. The potentials will be used in simulations of the spectroscopic and structural properties of Na(x)AlF(3+x) melts. [References: 28]

Keywords: Interaction potentials, Simulation studies, Sodium fluoride, Trivalent aluminium.

Reprints: Castiglione MJ, Univ Oxford, Phys & Theoret Chem Lab S Parks Rd Oxford OX1 3QZ England.

Rat liver GTP-binding proteins mediate changes in
mitochondrial membrane potential and organelle fusion

JD Cortese
Chapel Hill NC, USA
American Journal of Physiology 276 (3 Pt 1) 1999
The variety of mitochondrial morphology in healthy and diseased cells can be explained by regulated mitochondrial fusion. Previously, a mitochondrial outer membrane fraction containing fusogenic, aluminum fluoride (AlF4)-sensitive GTP-binding proteins (mtg) was separated from rat liver (JD Cortese, Exp. Cell Res. 240: 122-133, 1998). Quantitative confocal microscopy now reveals that mtg transiently increases mitochondrial membrane potential (Delta Psi) when added to permeabilized rat hepatocytes (15%), rat fibroblasts (19%), and rabbit myocytes (10%). This large mtg-induced Delta Psi increment is blocked by fusogenic GTPase-specific modulators such as guanosine 5’-O-(3-thiotriphosphate), excess GTP (>100 µM), and AlF4, suggesting a linkage between Delta Psi and mitochondrial fusion. Accordingly, stereometric analysis shows that decreasing Delta Psi or ATP synthesis with respiratory inhibitors limits mtg- and AlF4-induced mitochondrial fusion. Also, a specific G protein inhibitor (Bordetella pertussis toxin) hyperpolarizes mitochondria and leads to a loss of AlF4-dependent mitochondrial fusion. These results place mtg-induced Delta Psi changes upstream of AlF4-induced mitochondrial fusion, suggesting that GTPases exert Delta Psi-dependent control of the fusion process. Mammalian mitochondrial morphology thus can be modulated by cellular energetics. [References: 49]

Keywords: Confocal microscopy, G protein, Hepatocyte, Pertussis toxin, Signal transduction, Single-cell imaging.
Reprints: Cortese JD, Univ N Carolina, Dept Cell Biol & Anat 117 C Taylor Hall Chapel Hill, NC 27599 USA.

Hyperkalemia risks in hemodialysed patients
consuming fluoride-rich water

A Nicolay, P Bertocchio, E Bargas, F Coudore, G Al Chahin, JP Reynier
Clermont Ferrand, Martigues, and Marseille France
Clinica Chimica Acta 281(1-2) 29-36 1999
In order to observe the consequences of chronic ingestion of high fluoride-rich water on plasma potassium levels of hemodialysed subjects, we have conducted a retrospective study on 25 patients with chronic renal failure, treated with a substitute method, six of whom (consumers group, group C) were drinkers of a bicarbonate (about 4500 mg/L) and fluoride-rich (9 mg/L) mineral water, the Vichy Saint-Yorre water. With respect to sodium polystyrene sulfonate consumption (n = 17), there was no significant difference between group C and NC (non-consumers group). A significant correlation between plasma fluoride and potassium levels was observed only before dialysis (P < 1 X 10(-7)) but not after dialysis. A group by group analysis revealed that this correlation was linked to group C (P < 5 X 10(-6)), in which kalemia before dialysis was higher than that observed in group NC (P < 0.005). Moreover, it appeared that the higher fluoride the levels were, the higher the kalemia was inclined to be. Thus, the risks of hyperkalemia in dialysed patients, who also drink Vichy St-Yorre water or other fluoride-rich waters, are more important, while not forgetting the risk of fluorosis. The mechanisms by which chronically administered fluoride could increase kalemia are also discussed. [References: 30]

Keywords: Fluoride, Hemodialysis, Kalemia, Plasma fluoride level, Vichy St-Yorre water.
Reprints: Nicolay A, Hop St Marguerite, Lab Controle & Fabricat F-13009 Marseille France.

DEFLUORIDATION

Optimization of fluoride removal from
brackish water by electrodialysis

Z Amor, S Malki, M Taky, B Bariou, N Mameri, A Elmidaoui
Kenitra Morocco, Rennes France, Alger Algeria
Desalination 120(3) 263-271 1998
The study showed that desired potable water can be easily obtained by electrodialysis from fluoride-rich brackish water. Studies have been performed to defluoridate brackish water containing 3000 ppm of total dissolved solids (TDS) and 3 ppm of fluoride using electrodialysis. The behaviour of water parameters (ion contents, TDS, pH, total hardness) with electrodialysis parameters (duration, flow rate, temperature, voltages) is followed. Optimal operational conditions for obtaining desired potable water have been proposed. [References: 13]
Keywords: Defluoridation, Electrodialysis, Ion-exchange membrane..
Reprints: Elmidaoui A, Univ Ibn Tofail, Dept Chim, Fac Sci, Lab Procedes Separat BP 1246 Kenitra Morocco.
DIETARY FLUORIDE

Patterns of dietary fluoride
supplement use during infancy

SM Levy, MC Kiritsy, SL Slager, JJ Waren
Iowa City IA, USA
Journal of Public Health Dentistry 58(3) 228-233 1998

Objectives: This paper reports on patterns of dietary fluoride supplement use during infancy.

Methods: Data were collected by mail for a birth cohort (n=1,072) studied at 6 weeks and 3, 6 9, and 12 months of age.

Results: Percentages using supplements were 13.7 at 6 weeks, 13.4 at 3 months, 16.5 at 6 months, 13.0 at 9 months, and 12.1 at 12 months. Among those receiving supplements, mean proportions of weeks that supplements were received during the different time periods varied from 0.59 to 0.80. Number of days per week receiving supplements averaged 4.8 to 5.0. Mean fluoride dosages when supplements were received were 0.22 mg to 0.24 mg. Estimated average daily fluoride ingestion per day (among those receiving supplements during that time period and factoring in those days and weeks that supplements were not received) was 0.11 mg at 6 weeks, 0.15 mg at 3 months, 0.12 mg at 6 months, 0.11 mg at 9 months, and 0.14 mg at 12 months. Among the subset of 129 children with complete data at all time points who used supplements sometime during their first year of life, mean annual daily supplement dosage was 0.07 mg fluoride, with 75 percent having less than or equal to 0.10 mg. Those infants with mothers and fathers with more education were more likely to receive supplements.

Conclusions: Group average use of fluoride supplements was fairly consistent over the 12 months; however, individual patterns varied substantially. Estimated actual mean daily fluoride intake when including days that supplements were not received was substantially less than the recommended 0.25 mg per day. [References: 32]
Keywords: Dietary fluoride supplements, Fluoride, Infants, Patterns of use.
Reprints: Levy SM, Univ Iowa, Coll Dent, Dept Prevent & Community Dent Iowa City, IA 52242 USA.

Concentrations of fluoride in wines
from the Canary Islands

OB Martinez, C Diaz, TM Borges, E Diaz, JP Perez
Tenerife Spain
Food Additives & Contaminants 15(8) 893-897 1998
Potentiometry using an ion-selective electrode has widely been used for determining fluoride because of its simplicity and rapidity. The concentration of fluoride was determined (Gran’s method) in 70 wines from the main wine-producing regions of the Canary Islands. The mean concentration of fluoride in wines from a region with a high concentration of fluoride in drinking waters was significantly (p < 0.05) higher than those mean concentrations obtained in the remaining wines. Non-important differences were found among the types of wine analysed. However, the fluoride concentrations of all the Canarian wines analysed here did not present a risk for the public health. [References: 12]
Keywords: Fluoride, Ion-selective, Potentiometry, Wines.
Reprints: Diaz C, Univ La Laguna, Dept Analyt Chem Nutr & Food Sci Santa Cruz 38201 Tenerife Spain.

Fluoride contents in tea and soil from tea
plantations and the release of fluoride
into tea liquor during infusion

KF Fung, ZQ Zhang, JWC Wong, MH Wong
Hong Kong China
Environmental Pollution 104(2) 197-205 1999
Tea Camellia sinensis (L.), a perennial shrub, is cultivated in acidic soils. It has been noted that the occurrence of fluorosis in some inhabitants of pastoral and semiagricultural, semipastoral areas of Sichuan Province, People’s Republic of China, is due to drinking a large quantity of tea liquor made from brick tea. Brick tea is made from fallen leaves and old leaves, and is not a considered a quality tea. The fluoride (F) contents of tea bushes and soil samples collected from five plantations from Guangdong Province, People’s Republic of China, were tested. Fluorine accumulated mainly in leaves, especially in fallen leaves. The F concentration in fallen leaves (0.6-2.8 mg/g) were higher than that in young leaves (0.3-1.0 mg/g). Their concentrations were related to the total F and extractable F contents in the top soil (0-20 cm). In addition, soil pH and extractable Al concentration also affected the F contents in soils and plant tissues. Two methods (repeated and continuous) of infusing tea were employed to brew 17 brands of tea leaves in six categories: green tea, black tea, oolong tea, pureh tea, brick tea and black tea from England and Sri Lanka. In general, F contents in the infusions accounted for 24 to 83% of the total F contents of the original tea leaf samples. The cumulative F contents detected in the tea liquor prepared by repeated infusion were slightly higher than those prepared by continuous infusion. Brick tea released an extremely high F content (7.34 mg/L), when compared with release from black tea (1.89 mg/L) or green tea (1.60 mg/L). In order to prevent development of fluorosis, the maximum consumption of fu-brick tea and black brick tea should be 1.7 litres and 4.8 litres/day respectively. [References: 31]
Keywords: Brick tea, Fluoride, Fluorosis, Infusion, Tea.
Reprints: Wong MH, Hong Kong Baptist Univ, Inst Nat Resources & Waste Management Hong Kong China.

Fluoride supplements and fluorosis: a meta-analysis

AI Ismail, RR Bandekar
Ann Arbor MI, USA
Community Dentistry & Oral Epidemiology 27(1) 48-56 1999
This paper presents a systematic review of the dental literature that was carried out to investigate whether the regular use of fluoride supplements in non-fluoridated communities during the period of tooth development increases the risk of dental fluorosis. A MEDLINE search was organized for all documents published, in English, between January 1966 and September 1997 using the following key words: fluorosis, dental, fluoride, fluoride supplement or supplements, drop or drops, and tablet or tablets. Twenty-four studies that assessed the development of dental fluorosis in children who had used fluoride supplements earlier in their life were included in this review. Of the 24 studies, 10 were cross-sectional/case control studies and four were follow-up studies. These studies had data that allowed a quantitative estimation of the risk of developing dental fluorosis in users of fluoride supplements. The other 10 studies were excluded because they either did not present enough data or had other methodological problems. A qualitative review of the studies found a consistent and strong association between the use of fluoride supplements and dental fluorosis. The meta-analyses of the cross-sectional/case-control studies estimated that the odds ratio of dental fluorosis in users of fluoride supplements compared with non-users ranged between 2.4 and 2.6. The meta-analyses of the follow-up studies estimated that the relative risk in long-term users was between 5.5 and 12.2. This review confirmed that in non-fluoridated communities the use of fluoride supplements during the first 6 years of life is associated with a significant increase in the risk of developing dental fluorosis. [References: 46]
Keywords: Fluoride supplements, Fluorosis, Meta-analysis.
Reprints: Ismail AI, Univ Michigan, Sch Dent, Dept Cariol Restorat Sci & Endodont 1011 N Univ, 2347 Ann Arbor, MI 48109 USA.

International fluoride supplement recommendations

DW Banting
London ON, Canada
Community Dentistry & Oral Epidemiology 27(1) 57-61 1999
A telefax survey was conducted to determine the current and past recommended schedules for fluoride supplementation using tablets, salt or milk. Twenty-one of 90 countries listed in the 1997 FDI directory responded. Information on additional countries was gathered from a recent textbook on fluoride and a dental health survey report. The summary table provided is far from comprehensive but it represents the best data available at this time. The conclusions are limited to the information received but there is a clear trend to lower dosage recommendations and no fluoride supplementation to very young children. Several issues are identified which should be addressed whenever fluoride tablet supplementation schedules are being considered. [References: 3]
Keywords: Fluoride, Salt, Schedule, Supplementation, Tablets.
Reprints: Banting DW, Univ Western Ontario, Fac Med & Dent London ON N6A 5C1 Canada.

A re-examination of the pre-eruptive and post-eruptive
mechanism of the anti-caries effects of fluoride: is

there any anticaries benefit from swallowing fluoride?

H Limeback
Toronto ON, Canada
Community Dentistry & Oral Epidemiology 27(1) 62-71 1999
The belief that fluoridated water reduces caries incidence by half stems from years of fluoridation studies where the caries rates of people in various fluoridated and non-fluoridated communities were compared. By their nature, the water fluoridation trials were not able to distinguish between the topical effects of the fluoride in the water and the systemic effects of the fluoride that is inevitably swallowed and incorporated into developing teeth. Some attempts have been made to estimate the contribution of systemic fluoride to the control of dental caries but researchers are discovering that the topical effects of fluoride are likely to mask any benefits that ingesting fluoride might have. In this updated review of the pre-eruptive vs post-eruptive benefits of fluoride in the prevention of dental caries, a re-examination of the literature, which is often cited to support the notion that swallowing fluoride, either in water or in pill form, was done in recognition of the mounting evidence for the topical mechanism as being the primary mechanism for the prevention of dental caries. Maximum benefits from exposing newly erupted teeth to topical fluoride in the oral cavity may have been seriously under-estimated. This has obvious implications for the use of systemic fluorides to prevent dental caries and forces everyone working in the field to examine more closely the risks and benefits of fluoride in all its delivery forms. [References: 35]
Keywords: Caries, Fluoridation, Fluoride, Supplements, Systemic, Topical.
Reprints: Limeback H, Univ Toronto, Fac Dent 124 Edward St,Rm 455 Toronto ON M5G 1G6 Canada.

Fluoride supplements for young children: an analysis
of the literature focusing on benefits and risks

PJ Riordan
Perth Australia

Community Dentistry & Oral Epidemiology 27(1) 72-83 1999
The use of fluoride supplements to prevent caries has been advised for more than 100 years, but serious promotion of this strategy occurred only after the effectiveness of water fluoridation was established, in the late 1950s and 1960s. Although the effectiveness of fluoride supplements was apparently endorsed by many small clinical studies, closer examination of the experimental conditions of these, their methods and the analysis of their results undermined confidence in their findings. It is likely that confounding resulted in spurious conclusions in many of them. More modern, well-conducted clinical trials of supplements suggest that today, in children also exposed to fluoride from other sources such as toothpaste, the marginal effect of fluoride supplements is very small. There is evidence that fluoride lozenges, designed to maximise any local effect, may have a small caries preventive effect, particularly in deciduous teeth. Overall, poor compliance makes fluoride supplements a poor public health measure. Supplement use by young children is associated with a substantial risk of dental fluorosis. Fluorosis is an issue about which the public is becoming concerned in several countries and this concern, if translated into opposition to all fluoride use, could jeopardise the most successful caries preventive aid we have. The potential for dental fluorosis, concern about the public’s reaction to this, the poor effectiveness of supplements and the public’s poor compliance with their use are persuasive arguments for a radical reduction in the use of supplements by young children. Recent changes in fluoride dosage schedules and deferment of the age of commencing the use of supplements, implemented in many countries, have followed from these concerns. Supplements formulated as lozenges maximize topical exposure of enamel to fluoride and such products may offer older children and some adults a way of maintaining an elevated fluoride level in saliva at times when toothbrushing is not practical. [References: 71]
Keywords: Caries, Enamel fluorosis, Fluoride, Prevention, Supplement.
Reprints: Riordan PJ, Perth Dent Hosp & Community Dent Serv Locked Bag 15 Bentley WA 6983 Australia.

Chemical composition of bottled water in Saudi Arabia

AI Alabdula’aly, MA Khan
Riyadh Saudi Arabia
Environmental Monitoring & Assessment 54(2) 173-189 1999
Fourteen domestic and seven imported bottled water brands were analysed in Saudi Arabia for various physico-chemical water quality parameters. The results of the analysis were compared with the drinking water standards set by Saudi Arabia and World Health Organization. The levels of different physico-chemical parameters like TDS, Ca, Mg, Na, K, NO3, Cl and SO4 of all local and imported bottled water brands met the different drinking water standards. Fluoride was found below the Saudi Arabian Standard Organization recommended limits in two of the local brands whereas fluoride levels in all of the imported brands were below the recommended values. In one imported brand, pH was found not conforming to the recommended standards. The concentrations of trace metals in all brands were within the drinking water standards. Comparison of the study results with the reported label values indicated good agreement with stated pH values but considerable variation for Ca, Mg, and Na in the local brands and comparatively low variation in the imported brands. Low F and SO4 variations were found in the local brands and comparatively high SO4 variation in the imported brands. [References: 10]
Keywords: Bottled waters, Chemical composition, Imported bottled water brands, Local bottled water brands.
Reprints: Alabdula’aly AI, King Abdulaziz City Sci & Technol, POB 6086 Riyadh 11442 Saudi Arabia.

ENVIRONMENTAL FLUORIDE POLLUTION

Application of a groundwater contamination
index in Finland and Slovakia

B Backman, D Bodis, P Lahermo, S Rapant, T Tarvainen
Espoo Finland, Bratislava Slovakia
Environmental Geology 36(1-2) 55-64 1998
A methodology is presented for evaluating and mapping the degree of groundwater contamination by applying the contamination index C-d. The applicability of the contamination index was tested in two distinctly different geological regions: the area between Uusikaupunki and Ylane in southwestern Finland and the Brezno area in central Slovakia. The index takes into account both the number of parameters that exceed the upper permissible concentrations of contaminants or potentially harmful elements and the part of the concentrations exceeding those values. The water-quality parameters reflect the effect of diverse natural (topographical, climatical, geological, biological) and anthropogenic (type of land use, local pollution) environmental factors on groundwater quality. In Finland, technical-aesthetic contamination was found over more than half the test area. These quality problems were most often related to acidity and high concentrations of organic carbon and Al and Fe in wells. Health-risk-based contamination, mainly caused by elevated concentrations of fluoride, radon, or nitrate, was found in only a few separate areas. In Slovakia, naturally contaminated and anthropogenically polluted groundwaters could be distinguished. The geogenic pollution is mainly derived from sulfide mineralizations. In both countries the strongest anthropogenic pollution was found in intensively cultivated areas. [References: 9]
Keywords: Contamination index, Environmental geochemistry, Groundwater contamination, Hydrogeochemistry.
Reprints: Tarvainen T, Geol Survey Finland POB 96 FIN-02151 Espoo Finland.

Pathological bone changes in the mandibles of
wild red deer (Cervus elaphus L.) exposed to
high environmental levels of fluoride

M Schultz, U Kierdorf, F Sedlacek, H Kierdorf
Cologne, Gottingen, and Giessen Germany, Budejovice Czech Republic
Journal of Anatomy 193(Part 3) 431-442 1998
A macroscopic, microscopic and scanning electron microscope study was performed on the pathological bone changes of the mandibles of wild red deer (n = 61) exhibiting severe dental fluorosis. The animals originated from a highly fluoride polluted area in Central Europe (Ore mountains and their southern foreland, Czech-German border region) and constituted 11.2% of the studied red deer sample (n = 545) from this area. Pathologically increased wear and fracture of fluorosed teeth caused a variety of mandibular bone alterations, including periodontal breakdown, periostitis, osteitis and chronic osteomyelitis. As a further consequence of severe dental attrition, opening of the pulp chamber and formation of periapical abscesses were occasionally observed. In case of severe periodontal breakdown, loss of teeth from the mandibles was found. In addition to the inflammatory bone changes, the occurrence of osteofluorotic alterations was also diagnosed in the specimens with the highest bone fluoride concentrations (> 4000 mg F-/kg dry wt). These changes comprised extended apposition of periosteal bone onto the mandibular cortex as well as deformation of the mandibular body, which was attributed to a fluoride-induced osteomalacia. The present study provided circumstantial evidence that, in addition to fluoride induced dental lesions, the occurrence of marked periodontal disease and tooth loss is an important factor responsible for a reduction of life expectancy in severely fluorotic wild red deer. [References: 34]
Keywords: Bone pathology, Dental fluorosis, Environmental pollution, Periodontal disease, Skeletal fluorosis.
Reprints: Kierdorf H, Univ Cologne, Inst Zool Weyertal 119 D-50923 Cologne Germany.

Chemical composition of fresh snowfalls
at Palmer Station, Antarctica

TP DeFelice
Milwaukee WI, USA
Atmospheric Environment 33(1) 155-161 1999

A first time investigation was performed to establish a chemical baseline for snowfall at Palmer Station Antarctica (64 degrees 46’S, 64 degrees 05’W) since there was no such record. A chemical baseline for snow could be use to validate climate change studies based on ice core analyses. The snow samples contained (from high to low mass concentration) total organic carbon, chloride, inorganic carbon, sodium, sulfate, magnesium, calcium, potassium, fluoride, ammonium, and nitrate, excluding hydrogen and hydroxide. The pH of these samples ranged between 4.0-6.2. The relatively low nitrate and relatively high sulfate concentrations found in our samples are consistent with the results of other studies for this region of Antarctica. The ions and pH do not appear to favor a particular wind direction during this period. The total deposition of sulfate and fluoride via snowfall between 10 January and 10 February is conservatively estimated to be 4.78 and 1.3 kg km(-2), respectively. [References: 36]

Keywords: Antarctica, Fluoride, Snow.

Reprints: DeFelice TP, Univ Wisconsin, Atmospher Sci Grp Milwaukee, WI 53201 USA.

FLUORIDE ANALYSIS

Abnormally high fluoride levels in commercial preparations of 40 per cent silver fluoride solution: Contraindications for use in children

T Gotjamanos, V Orton
Nedlands WA, Australia

Australian Dental Journal 43(6) 422-427 1998

Although a 40 per cent solution of silver fluoride would be expected to contain 6 per cent fluoride (60 000 ppm), F- levels of 100,000 ppm and 120,000 ppm were found in 14 commercial samples analysed at The University of Western Australia in 1993 and 1994. To determine whether F- levels in 40 per cent AgF preparations have remained high, the present investigation was aimed at analyzing different batches of commercial preparations obtained more recently. Fluoride ion analysis was carried out on 24 AgF samples using the Ion-Selective Electrode technique. Independent analyses of the same samples were carried out by a private chemical testing laboratory (Genalysis). Ten samples supplied by Agson Chemical Export were found to contain between 75,000 and 100,000 ppm F-; Genalysis reported 80,000 to 120,000 ppm. Fourteen samples supplied by Southern Dental Industries were found to contain between 70,000 and 120,000 ppm F-; Genalysis reported 88,000 to 108,000 ppm F-. These results confirm significantly higher than expected F- levels (ANOVA p<0.05) in commercial preparations of 40 per cent AgF. The solutions tested were found to contain a mixture of ammonium fluoride, sodium or potassium fluoride, and silver fluoride. The additional presence of silver difluoride and hydrofluoric acid resulting from the manufacturing process has been suggested as an explanation for the much higher than expected levels of fluoride ion. In view of possible toxicity of 40 per cent AgF in young children, it is concluded that such a highly concentrated solution should not be used clinically; instead, lower strength AgF solutions should be investigated for their efficacy in caries treatment. [References: 8]

Keywords: Ion selective electrode, Fluorosis, Silver fluoride, Paediatric dentistry.

Reprints: Gotjamanos T, Univ Western Australia, Queen Elizabeth II Med Ctr, Dept Pathol Nedlands WA 6907 Australia.

Indirect determination of trace amounts of fluoride
in natural waters by ion chromatography: a comparison
of on-line post-column fluorimetry and ICP-MS detectors

MM Bayon, AR Garcia, JIG Alonso, A Sanz-Medel
Oviedo Spain
Analyst 124(1) 27-31 1999
An alternative method for the determination of trace levels of fluoride in drinking and sea-water samples is presented. It is based on the formation of the aluminium monofluoride complex in excess of Al3+ and separation of the two species formed (AlF2+ and Al3+) in a small (5 cm long, CG2) ion exchange guard column. The final determination is accomplished by both ICP-MS specific detection and post column derivatisation with fluorimetric detection. Fundamental studies on the formation kinetics of the complex, ion chromatographic separation and optimum aluminium concentration were carried out using spectrofluorimetric detection by post-column reaction of the species with 8-hydroxyquinoline-5-sulfonic acid in a micellar medium of cetyltrimethylammonium bromide. Fluorimetric detection showed good detection limits, but interferences from cations such as Mg2+ and Zn2+ required the use of the longer CS2 ion exchange column. Iron interfered in relatively large amounts but adding EDTA to the sample solution eliminated the interference. A similar separation methodology was applied using ICP-MS detection for the indirect determination of fluoride, by monitoring aluminium at mass 27. In this case, a detection limit of 0.1 ng ml(-1) was obtained using 0.45 M HNO3 as eluent and no interference caused by high concentrations of iron was observed. The proposed method was applied to the determination of very low levels of fluoride in natural waters. [References: 19]

Keywords: Fluoride, ICP-MS detectors, Ion chromatography, Post-column fluorimetry.

Reprints: Alonso JIG, Univ Oviedo, Dept Phys & Analyt Chem C Julian Claveria 8 E-33006 Oviedo Spain.

Separation and determination of
fluoride in plant samples

HB Li, XR Xu
Beijing China
Talanta 48(1) 57-62 1999
A simple and rapid separation method is described for the determination of fluoride in plant samples. Fluoride is separated by distillation in the presence of H2SO4 and H2O2 in a dry air steam. The variables that influence the distillation quantitation were optimized. The fluorides separated were subsequently determined by a spectrophotometric method of the La(III)-F--alizarin complexone system. The precision of the procedure was significant, and the RSD was 3.7%. The accuracy of the method was statistically satisfactory, and the recovery was from 95.9 to 104.4%. [References: 5]

Keywords: Determination, Distillation, Fluoride, Separation, Plant sample.
Reprints: Li HB, Chinese Acad Sci, Ecoenvironm Sci Res Ctr, State Key Lab Environm Aquat Chem POB 2871 Beijing 100085 China.

Health/Biological Effects

Changes in dental fluorosis and dental caries in
Newburgh and Kingston, New York

JV Kumar, PA Swango, LL Lininger, GS Leske, EL Green, VB Haley
Albany and Stony Brook NY, USA

American Journal of Public Health 88(12) 1866-1870 1998

Objectives. This study sought to determine whether the prevalence of dental fluorosis and dental caries had changed in a fluoridated community and a nonfluoridated community since an earlier study conducted in 1986.

Methods. Dental fluorosis and dental caries data were collected on 7- to 14-year-old lifelong residents (n = 1493) of Newburgh and Kingston, NY.

Results. Estimated dental fluorosis prevalence rates were 19.6% in Newburgh and 11.7% in Kingston. The greatest disparity in caries scores was observed between, poor and non poor children in nonfluoridated Kingston.

Conclusions. The prevalence of dental fluorosis has not declined in Newburgh and Kingston, whereas the prevalence of dental caries has continued to decline. [References: 51]

Key Words: Dental Caries, Dental Fluorosis, Fluoridation, Kingston, Newburgh.

Reprints: Kumar JV, New York State Dept Hlth, Bur Dent Hlth Empier State Plaza Albany, NY 12237 USA.

Severe dental fluorosis in a Tanzanian
population consuming water with negligible
fluoride concentration

KM Yoder, L Mabelya, VA Robison, AJ Dunipace, EJ Brizendine, GK Stookey
Ft Wayne and Indianapolis IN and Baltimore MD, USA, Dar Es Salaam, Tanzania

Community Dentistry & Oral Epidemiology 26(6) 382-393 1998

Objectives: To identify risk factors for dental fluorosis that cannot be explained by drinking water fluoride concentration alone.

Methods: Two hundred eighty-four Tanzanian children ages 9 to 19 (mean 14.0 ( SD 1.69), who were lifetime residents at differing altitudes (Chanika, 100 m; Rundugai, 840 m; and Kibosho, 1,463 m; Sites 1, 2, and 3 respectively) were examined for dental fluorosis and caries. They were interviewed about their food habits, environmental characteristics and use of a fluoride-containing food tenderizer known locally as magadi. Meal, urine, water and magadi samples supplied by the participants were analyzed for fluoride content. Urine samples were also analyzed for creatinine concentration. Four magadi samples from Sites I and 3 were analyzed for complete element composition.

Results: Of the 13 water samples from Site 2, 10 contained greater than or equal to 4 mg/L F, ranging from 1.26 to 12.36 mg/L with a mean ( SD of 5.72 ± 4.71 mg/L. Sites 1 and 3 had negligible water fluoride of 0.05 ± 0.05 and 0.18 ± 0.32 mg/L respectively. Mean TFI fluorosis scores (range 0-9) for Site 2 were high: 4.44 ± 1.68. In Sites 1 and 3, which both had negligible water fluoride, fluorosis scores varied dramatically: Site 1 mean maximum TFI was 0.01 ± 0.07 and Site 3 TFI was 4.39 ± 1.52. Mean DMFS was 1.39 ± 2.45, 0.15 ± 0.73 and 0.19 ± 0.61 at Sites 1, 2, and 3, respectively There were no restorations present. Urinary fluoride values were 0.52 ± 0.70, 4.34 ± 7.62 and 1.43 ± 1.80 mg/L F at Sites 1, 2, and 3, respectively. Mean urinary fluoride values at Site 3 were within the normal urinary fluoride reference value range in spite of pervasive severe pitting fluorosis. Meal and magadi analyses revealed widely varied fluoride concentrations. Concentrations ranged from 0.01 to 22.04 mg/L F for meals and from 189 to 83,211 mg/L F for magadi. Complete element analysis revealed the presence of aluminum, iron, magnesium, manganese, strontium and titanium in four magadi samples. There were much higher concentrations of these elements in samples from Site 3, which was at the highest altitude and had severe enamel disturbances in spite of negligible water fluoride concentration.

An analysis of covariance model supported the research hypothesis that the three communities differed significantly in mean fluorosis scores (P<0.0001). Controlling for urinary fluoride concentration and urinary fIuoride:urinary creatinine ratio, location appeared to significantly affect fluorosis severity. Urinary fluoride:urinary creatinine ratio had a stronger correlation than urinary fluoride concentration with mean TFI fluorosis scores (r=0.43 vs r= 0.25).

Conclusions: The severity of enamel disturbances at Site 3 (1463 m) was not consistent with the low fluoride concentration in drinking water, and was more severe than would be expected from the subjects’ normal urinary fluoride values. Location, fluoride in magadi, other elements found in magadi, and malnutrition are variables which may be contributing to the severity of dental enamel disturbances occurring in Site 3. Altitude was a variable which differentiated the locations. [References: 27]
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The influence of toothbrushing frequency and
post-brushing rinsing on caries experience
in a caries clinical trial

IG Chestnutt, F Schafer, APM Jacobson, KW Stephen
Hamilton Scotland, Merseyside England, Lanark Scotland
Community Dentistry & Oral Epidemiology 26(6) 406-411 1998
Objective: To examine the effect of reported toothbrushing frequency and method of rinsing after brushing on caries experience and increment.

Methods: Data are presented from 2621 adolescents (mean age 12.5 years at outset) participating in a 3-year double-blind caries clinical trial. At baseline, examiners questioned each participant about their toothbrushing habits, and at subsequent examinations, this information was obtained using a self-administered computer-based questionnaire. Participants used a fluoride-containing dentifrice throughout and clinical examinations were conducted using a mirror, CPITN probe and fibre-optic transillumination.

Results: The reported brushing frequency increased throughout the trial. Caries experience at baseline was inversely related to toothbrushing frequency with mean DMFS=9.66, 8.12 and 7.63 respectively for <1/day 1/day and >1/day brushers (P<0.001). Mean 3-year DMFS increments of 8.90, 6.63 and 5.48 (P<0.01) were observed in those reporting to brush <1/day, 1/day or >1/day on not less than two of the three clinical examinations during the trial. Caries increment was also significantly related to the claimed method used to rinse post-brushing. Overall frequency of brushing and rinsing method accounted for over 50% of the explained variance in the ANOVA model used to analyze the DMFS increments.

Conclusions: Stated toothbrushing frequency and rinsing method after brushing were found to be strongly correlated with caries experience and caries increment. These factors should be reflected in the design of oral health education material and taken into account in the design and analysis of caries clinical trials. [References: 18]

Keywords: Adolescents, Clinical trial, Dental caries, Oral hygiene, Toothbrushing.
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Modern supragingival plaque control

VJ Iacono, WA Aldredge, H Lucks, S Schwartzstein
Stony Brook NY, USA
International Dental Journal 48(3 Suppl 1) 290-297 1998
Supragingival plaque control is essential for the maintenance of oral health. Despite the many chemotherapeutic agents available as mouthrinses and toothpastes, mechanical plaque removal is still the best method to achieve effective plaque control. This is due, in part, to the lack of development of oral antimicrobials with the effectiveness and substantivity of chlorhexidine gluconate but without its adverse effects of dental staining and calculus formation. The use of the numerous mechanical (manual and electric) oral hygiene devices extant and their effectiveness, however, are dependent upon patient dexterity and compliance and concomitant active professional treatment for the monitoring of home care, oral hygiene instruction and patient motivation. This paper evaluates the current methods available to reduce plaque and gingivitis with emphasis on their effectiveness at both supragingival plaque control and disease prevention. In addition, recent studies on the newer oscillating/rotating electric plaque removers and interdental cleaning devices will be discussed as related to their efficacy and compliance. [References: 79]
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Effects of sodium fluoride on locomotor behavior
and a few biochemical parameters in rats

V Paul, P Ekambaram, AR Jayakumar
Taramani Chennai, India
Environmental Toxicology & Pharmacology 6(3) 187-191 1998
Spontaneous motor activity and motor coordination were tested in adult female rats after treating with sodium fluoride at 20 or 40 mg/kg dose level daily for 60 days, using an activity chamber and a rota-rod apparatus, respectively. Total protein concentrations were determined in skeletal muscle, liver and serum of similarly treated animals. The activities of total cholinesterase and acetylcholinesterase were determined in blood rind brain regions, respectively. Sodium fluoride treatment suppressed spontaneous motor activity. But no change was observed in the motor coordination of these animals. Tissue and serum protein concentrations were decreased. Cholinesterase activity was decreased in the blood and not in brain regions. A failure of sodium fluoride to impair motor coordination indicated that neuromuscular function required for a forced task was not deteriorated in these animals, although skeletal muscles were deprived of protein and blood cholinesterase activity was suppressed. A suppression of spontaneous motor activity suggests that fluoride has, by a central action, inhibited motivation of these animals to exhibit locomotor behavior. A cholinergic mechanism through a change in the activity of acetylcholinesterase may not account for this effect, since sodium fluoride treatment did not alter the activity of this enzyme in brain regions. However, an involvement of monoamines may be proposed in view of previously reported finding that excessive fluoride intake has decreased the concentrations of 5-hydroxyindoleacetic acid and increased that of norepinephrine in rat brain. [References: 22]
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Effects of inorganic fluoride on renal excretion
of fluid and sodium in diabetic rats

BK Warren, MS Mozaffari, C Patel
Augusta GA, USA
Methods & Findings in Experimental & Clinical Pharmacology 20(9) 761-769 1998
The hypothesis that the diabetic rat is more susceptible to the adverse renal effects (i.e., urine concentrating defect) of inorganic fluoride was tested by comparing fluid and sodium excretion rates in nondiabetic and diabetic rats before and after fluoride administration. Male Fischer 344 rats were injected with either vehicle (0.1 M citrate buffer i.v.) or streptozotocin (55 mg/kg body weight). Renal excretions of fluid and sodium were determined in conscious animals following administration (i.v.) of a saline volume load containing or lacking inorganic fluoride (0.2 mg/ml). To examine the effect of fluoride without the contribution of a saline load renal excretions of fluid and sodium were determined following a gradual, graded elevation in plasma fluoride concentration. The natriuretic and diuretic responses to an isotonic saline load were similar between the groups prior to and after fluoride administration. Graded elevations in the fluoride concentration of plasma mediated a slight increase in fluid and sodium excretion in the control rat while the treatment protocol led to a reduction in fluid excretion and an increase in the sodium excretion in the diabetic rat. As a result, the ratio of sodium/fluid excretion following fluoride administration was significantly higher in the diabetic compared to the control rat. These results suggest a differential effect of inorganic fluoride on the renal excretion of sodium and fluid between the nondiabetic and diabetic rat. [References: 25]
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Osteoporosis: intervention options [Review]

C Netelenbos
Amsterdam Netherlands
Maturitas 30(3) 235-239 1998
Osteoporosis is a systemic progressive disease with important clinical complications because of the fractures that arise and cause major morbidity especially in aging postmenopausal women. Because of the relatively uncomplicated procedure of diagnosis and prediction, the most important question to answer is whether treatment is possible. There are now a variety of treatments available for the management of osteoporosis. The various inhibitors of bone resorption, which include calcium, the vitamin Ds, bisphosphonates, calcitonins and gonadal steroids have been shown to prevent bone loss or to reduce fractures. On the other hand, bone formation stimulating agents such as fluorides and, in the near future, parathyroid hormone and analogues must also be considered. However, randomized clinical trials with fractures as clinical endpoints are only few in number and not present for every suggested treatment. During the last 3 years it has become clear that besides estrogen, bisphosphonates and now perhaps the selective estrogen receptor modulators also show a good alternative as intervention option of postmenopausal osteoporosis. At this moment sodium fluoride is not the first choice in treatment of osteoporosis in general practice. [References: 30]
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Acute lung injury after inhalation of water-
proofing spray while smoking a cigarette

Y Jinn, N Akizuki, M Ohkouchi, N Inase, M Ichioka, F Marumo
Nagano and Tokyo Japan
Respiration 65(6) 486-488 1998
A 34-year-old Japanese woman developed acute lung injury soon after inhaling a water-proofing spray which she applied onto her ski suit while smoking a cigarette at the same time. She initially demonstrated arterial hypoxemia (PaO2 = 59 mm Hg) and ground-glass opacities in both lung fields on the CT scan, which both returned to normal without any medication. Several waterproofing sprays, which are easily obtainable in Japan, contain 1,1,1-trichloroethane, liquefied petroleum gas and fluoride resin. Although these components have not been reported to be toxic to the lung yet, high concentrations of these components and/or the pyrolytic products of fluoride resin may have caused acute lung injury in this case. [References: 28]
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Oral hygiene: Today’s view

TG Needleman
London England
International Dental Journal 48 (5 Suppl 1) 495-500 1998
Dental plaque is ubiquitous and causes the most common bacterial disorders known to mankind. Whilst there are other factors to consider, thorough and regular plaque removal will result in profound reductions of these diseases. Although the concept of effective mechanical plaque control is intellectually simple, there are many barriers to its successful implementation, both for the individual and the community. Identification of ‘high risk’ groups for oral diseases might allow better targeting of efforts and progress has been made in this area. Chemical control of plaque or modification of hard/soft tissue substrates, as an adjunct to oral hygiene, have the potential to further reduce the prevalence of these diseases. This has been most convincingly demonstrated by fluoride dentifrices and could be extended further with a caries vaccine. It is to be hoped that further developments will also have a major impact on the periodontal diseases, especially in the light of the emerging data on the relationship between poor oral health and systemic health disorders such as coronary heart disease. [References: 49]
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Drinking water fluoridation and bone

B Allolio, R Lehmann
Wurzburg Germany
Experimental & Clinical Endocrinology & Diabetes 107(1) 12-20 1999
Drinking water fluoridation has an established role in the prevention of dental caries, but may also positively or negatively affect bone. In bone fluoride is incorporated into hydroxylapatite to form the less soluble fluoroapatite. In higher concentrations fluoride stimulates osteoblast activity leading to an increase in cancellous bone mass. As optimal drinking water fluoridation (1 mg/L) is widely used, it is of great interest, whether long-term exposition to artificial water fluoridation has any impact on bone strength, bone mass, and - most importantly - fracture rate. Animal studies suggest a biphasic pattern of the effect of drinking water fluoridation on bone strength with a peak strength at a bone fluoride content of 1200 ppm followed by a decline at higher concentrations eventually leading to impaired bone quality. These changes are not paralleled by changes in bone mass suggesting that fluoride concentrations remain below the threshold level required: for activation of osteoblast activity. Accordingly, in most epidemiological studies in humans bone mass was not altered by optimal drinking water fluoridation. In contrast. studies on the effect on hip fracture rate gave conflicting results ranging from an increased fracture incidence to no effect, and to a decreased fracture rate. As only ecological studies have been performed, they may be biased by unknown confounding factors - the so-called ecological fallacy. However, the combined results of these studies indicate that any increase or decrease in fracture rate is likely to be small. It has been calculated that appropriately designed cohort studies to solve the problem require a sample size of >400,000 subjects. Such studies will not be performed in the foreseeable future. Future investigations in humans should, therefore, concentrate on the effect of long-term drinking water fluoridation on bone fluoride content and bone strength. [References: 76]
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Comparison of rates of change in bone density
as measured by dual-energy X-ray absorptiometry
and quantitative computed tomography in
osteoporotic females treated with fluoride

SM Hesseltine, DJ Baylink, CR Libanati
Loma Linda CA, USA
Journal of Clinical Densitometry 1(1) 13-17 1998
We conducted a retrospective comparison of the rates of change in vertebral bone density measured by two densitometric techniques: dual-energy X-ray absorptiometry (DXA) and quantitative computed tomography (QCT) In osteoporotic women treated with fluoride. To compare both densitometric methods, lumbar vertebral bone density was determined before and during fluoride therapy in 104 osteoporotic women. All patients signed an informed consent under a protocol approved by our University Institutional Review Board. All subjects had at least three serial measurements using both densitometric techniques over the studied time period. Linear regression was used to calculate rate of change values for each patient. In agreement with previous published reports, lumbar density increased linearly over time both with DXA and QCT. Rates of change determined by DXA and QCT were significantly correlated (r = 0.88, p < 0.0001) and this relationship was independent of the magnitude of the increase in density. Either densitometric technique may be used to evaluate the axial skeletal response to fluoride therapy. [References: 9]
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Reprints: Libanati CR, Pettis VAMC, Dept Med 11201 Benton St 151 Loma Linda, CA 92357 USA.

Tissue necrosis after subgingival irrigation
with fluoride solution

S Sjostrom, S Kalfas
Umea Sweden
Journal of Clinical Periodontology 26(4) 257-260 1999
Irrigation of periodontal pockets with fluoride solution after scaling and root planing is occasionally recommended to inhibit the growth of pathogenic bacteria in the periodontal pocket. At the same time, irrigation enables mechanical removal of loosely adhering plaque and debris. Due to its toxicity, fluoride solution deposited in the periodontium may lead to tissue damage. We report in this paper, a case of extensive periodontal tissue necrosis and permanent loss of alveolar bone after irrigation of periodontal pockets with stannous fluoride solution. The literature on the toxic effects of fluoride on the local tissues is briefly reviewed and arguments for a re-evaluation of the use of stannous fluoride for pocket irrigation are provided. [References: 27]
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The effect of fluoride treatment on
bone mineral in rabbits

Chachra D, Turner CH, Dunipace AJ, Grynpas MD
Toronto ON, Canada, Indianapolis IN, USA
Calcified Tissue International 64(4) 345-351 1999
Fluoride therapy has been used clinically for many years, but its use remains controversial and many basic questions remain unanswered. Accordingly, this study returns to an animal model to study the effects of high doses of fluoride on bone mineral in rabbits. Twelve rabbits, aged 3 1/2 months at the start of the study, received drinking water fluoridated at 100 ppm while their 12 control counterparts drank distilled water. All rabbits were sacrificed after 6 months. Fluoride was readily incorporated into femoral cortical bone (7473 ± 966 ppm F versus 1228 ± 57 ppm in controls; P < 0.00005). Fluoride therapy led to increased mineralization, as measured by density fractionation (P < 0.0005 for the distributions). The bone mineral itself was altered, with a significant increase in the width of crystals (66.2 ± 2.0 Angstrom versus 61.2 ± 0.9 Angstrom; P < 0.01). The microhardness of both cortical and cancellous bone in the femoral head of fluoride-treated rabbits was greater than that in the controls (P < 0.05). The phosphate, calcium, and carbonate contents in the bone was the same in both groups. Finally, fluoride administration did not affect the architecture or connectivity of cancellous bone in the femoral head. Previously published data [1] indicated that the mechanical properties of bone were adversely affected; this suggests that the effect of high doses of fluoride on the strength and stiffness of bone may be mediated by its effect on bone mineral. [References: 53]
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Prevention and reversal of dental caries:
role of low level fluoride

JDB Featherstone
San Francisco CA, USA
Community Dentistry & Oral Epidemiology 27(1) 31-40 1999
Dental caries is a bacterially based disease that progresses when acid produced by bacterial action on dietary fermentable carbohydrates diffuses into the tooth and dissolves the mineral, that is, demineralization. Pathological factors including acidogenic bacteria (mutans streptococci and lactobacilli), salivary dysfunction, and dietary carbohydrates are related to caries progression. Protective factors which include salivary calcium, phosphate and proteins, salivary flow and fluoride in saliva can balance, prevent or reverse dental caries. Fluoride works primarily via topical mechanisms which include (1) inhibition of demineralization at the crystal surfaces inside the tooth, (2) enhancement of remineralization at the crystal surfaces (the resulting remineralized layer is very resistant to acid attack), and (3) inhibition of bacterial enzymes. Fluoride in drinking water and in fluoride-containing products reduces tooth decay via these mechanisms. Low but slightly elevated levels of fluoride in saliva and plaque provided from these sources help prevent and reverse caries by inhibiting demineralization and enhancing remineralization. The level of fluoride incorporated into dental mineral by systemic ingestion is insufficient to play a significant role in caries prevention. The effect of systemically ingested fluoride on caries is minimal. Fluoride “supplements” can be best used as a topical delivery system by sucking or chewing tablets or lozenges prior to ingestion. [References: 75]
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Biological mechanisms of dental fluorosis relevant
to the use of fluoride supplements

PK DenBesten
San Francisco CA, USA
Community Dentistry & Oral Epidemiology 27(1) 41-47 1999
Fluorosis occurs when fluoride interacts with mineralizing tissues, causing alterations in the mineralization process. In dental enamel, fluorosis causes subsurface hypomineralizations or porosity, which extend toward the dentinal-enamel junction as severity increases. This subsurface porosity is most likely caused by a delay in the hydrolysis and removal of enamel proteins, particularly amelogenins, as the enamel matures. This delay could be due to the direct effect of fluoride on the ameloblasts or to an interaction of fluoride with the proteins or proteinases in the mineralizing matrix. The specific mechanisms by which fluoride causes the changes leading to enamel fluorosis are not well defined; though the early-maturation stage of enamel formation appears to be particularly sensitive to fluoride exposure. The development of fluorosis is highly dependent on the dose, duration, and timing of fluoride exposure. The risk of enamel fluorosis is lowest when exposure takes place only during the secretory stage, but highest when exposure occurs in both secretory and maturation stages. The incidence of dental fluorosis is best correlated with the total cumulative fluoride exposure to the developing dentition. Fluoride supplements can contribute to the total fluoride exposure of children, and if the total fluoride exposure to the developing teeth is excessive, fluorosis will result. [References: 74]
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Endemic goitre in the absence of iodine deficiency
in schoolchildren of the Northern
Cape Province of South Africa

PL Jooste, MJ Weight, JA Kriek, AJ Louw
Tygerberg South Africa
European Journal of Clinical Nutrition 53(1) 8-12 1999
Objective: The study was undertaken to investigate whether endemic goitre still exists in the Northern Cape Province of South Africa more than 55 years after it was reported and, if so, whether iodine deficiency, or fluoride in the drinking water, is linked to the goitres.

Design: Cross-sectional study of children in three pairs of towns.

Subjects: The 6-, 12- and 15-year-old children (n = 671) who had been lifetime residents in two Northern Cape towns with low levels, two towns with near optimal levels and two towns with high levels of fluoride in the drinking water were recruited through the schools as study participants.

Results: Endemic goitre was found in all the towns except one, ranging from 5% to 29%. Iodine deficiency did not prevail in the study area because the median urinary iodine concentration, exceeding 1.58 mu mol/l in all but one of the towns, indicated a more than adequate iodine consumption. The drinking water and, to a lesser extent, iodized salt were important sources of iodine. No relationship was found between fluoride in the water and the mild goitre prevalence (5% to 18%) in the four towns with either a low or near optimal fluoride content in the water. The causal factor(s) responsible for the goitres in these four towns were not clear from our data. However, the prevalence of goitre was higher (28% and 29%) in the two towns with high levels of fluoride in the water.

Conclusion: These results indicate that either a high fluoride level in the water or another associated goitrogen, other than iodine deficiency, may have been responsible for these goitres. [References: 17]
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Dental fluorosis and nutritional status of 6- to 11-year-old children living in rural areas of Paraiba, Brazil

FC Sampaio, FR von der Fehr, P Arneberg, DP Gigante, A Hatloy
Oslo Norway, Paraiba and Pelotas Brazil
Caries Research 33(1) 66-73 1999
The aim of this study was to investigate the relationship between nutritional status and dental fluorosis in areas with fluoride in the drinking water in Paraiba, Brazil. Rural villages of comparable low socio-economic status and stable water fluoride levels were selected. Lifelong residents (6-11 years old, n = 650) were examined for nutritional status (height-for-age index; WHO methods) and dental fluorosis of central incisors and first molars (TF index). The sample was divided into three groups according to fluoride levels in the drinking water: low (below 0.7 ppm F, n = 164), medium (between 0.7 and 1.0 ppm F, n = 360) and high (above 1.0 ppm F, n = 126), Dental fluorosis was observed in 30.5, 61.1 and 71.4% of the children in these F groups, respectively. The prevalence was significantly related to the water F concentrations (chi(2) = 59.93, d.f. = 2, p<0.001). The severity of dental fluorosis ranged from TF 1 to 3 in the low F group and up to 7 in the others. Malnutrition prevalence was approximately 20% in all F groups, but was unrelated to dental fluorosis. The fairly high prevalence of dental fluorosis observed suggests that other factors may be operating. [References: 46]
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Evidence-based medicine and osteoporosis:
A comparison of fracture risk reduction data from
osteoporosis randomised clinical trials [Review]

PJ Meunier
Lyon France
International Journal of Clinical Practice 53(2) 122-9 1999
The goal of osteoporosis therapy is to prevent fractures, and many therapies are available for this disease. Regarding proven fracture benefit, however, the quality of the randomised clinical trial evidence varies substantially among therapies. The purpose of this paper is, therefore, to review the published osteoporosis randomised clinical trial literature and to assess the quality of the evidence. Although more than 35 randomised trials for different therapies were reviewed, only alendronate and vitamin D plus calcium have clearly demonstrated a fracture benefit, with alendronate providing the greatest relative risk reduction. Quality clinical trial fracture data for calcitonin, etidronate, fluoride, hormone replacement therapy, parathyroid hormone, calcitriol (and other vitamin D preparations), vitamin D and calcium monotherapy, and selective oestrogen receptor modulators are either lacking or inconclusive or published only as abstracts. [References: 67]
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Fluorosis of the primary dentition:
What does it mean for permanent teeth?

Warren JJ, Kanellis MJ, Levy SM
Iowa City IA, USA
Journal of the American Dental Association 130(3) 347-356 1999
Background. The prevalence of fluorosis of the permanent teeth has increased during the past few decades in the United States and Canada. However, primary-tooth fluorosis has been largely overlooked, because it is often difficult to recognize. This article describes primary-tooth fluorosis, both as characterized in the literature and as seen clinically.

Methods. The authors review and summarize previous studies of primary-tooth fluorosis and discuss its etiology. In addition, the authors describe the condition, based on findings from the literature, and their own experiences in characterizing it as part of a longitudinal investigation of fluoride exposures, dental fluorosis and dental caries.

Results. Several studies indicate that primary-tooth fluorosis can be prevalent and severe in areas of very high water fluoride concentrations. In these areas, primary-tooth fluorosis is likely the result of both pre-and postnatal exposures. Studies have documented that primary-tooth fluorosis does occur in areas with optimal or suboptimal water fluoride concentrations, and that in these settings primary-tooth fluorosis is most likely caused by postnatal exposures and is seen most commonly in the primary molars. Primary-tooth fluorosis, however, is often more difficult to identify than fluorosis in permanent teeth, and clinicians may be unfamiliar with its characteristics and may not recognize its somewhat subtle appearance.

Conclusions. Primary-tooth fluorosis may be related to occurrence of fluorosis in the permanent dentition, so that its recognition by the clinician should raise awareness of possible increased risk for the permanent dentition.

Clinical Implications. The detection of primary-tooth fluorosis in a young child should prompt the clinician to carefully review the child’s past fluoride exposures and current fluoride practices, as well as those of any younger siblings. [References: 38]
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Caries and fluorosis prevalence in communities with
different concentrations of fluoride in the water

IF Angelillo, I Torre, CGA Nobile, P Villari
Naples and Catanzaro Italy
Caries Research 33(2) 114-122 1999
The need to defluoridate and fluoridate the water supplies in areas with drinking water naturally containing above-optimal (greater than or equal to 2.5 mg/L) and suboptimal (less than or equal to 0.3 mg/L) fluoride concentration and caries and fluorosis prevalence of 12-year-old schoolchildren were assessed in Italy. In the low-fluoride area, 48.4% children were caries-free (DMFT = 0) and the DMFT and DMFS were 1.5 and 2.6; in the high-fluoride area, 46.8% had a DMFT = 0 and the values of the indices were 1.4 and 1.6, respectively. Multiple logistic regression analysis showed a significant association in the caries-free status according to parents’ employment status (OR = 1.2, 95% CI = 1.1-1.3) and children’s sweets consumption, since children who consumed sweets at least once a day had an adjusted odds ratio of 1.8 (95% CI =1.4-2.3) compared to those with a lower consumption. Multiple linear regression analysis showed that DMFT and DMFS were significantly higher in children with a lower socioeconomic status and in those who consumed sweets at least once a day, with the DMFS significantly associated also with the area of residence. DT and FT scores were higher in the high- and low-fluoride areas, respectively. No evidence of fluorosis was reported in 94.5 and 55.3% of children in the low- and high-fluoride areas, respectively. The Community Fluorosis Index (CFI) for all permanent teeth was significantly higher in the high-fluoride area, 0.8, than the value, 0.1, found in the low-fluoride community. Our results substantiate the difficulties in defining universal guidelines for the fluoridation or defluoridation of drinking water and the need for an epidemiological approach to the decision as to fluoridate and defluoridate the water supply. [References: 45]
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Caries-risk assessment [Review]

Reich E, Lussi A, Newbrun E
Homburg Germany
International Dental Journal 49(1) 15-26 1999
Dental caries has a multifactorial aetiology in which there is an interplay of three principal factors: the host (saliva and teeth), the microflora (plaque), and the substrate (diet), and a fourth factor: time. There is no single test that takes into consideration all these factors and can accurately predict an individual’s susceptibility to caries. The risk of dental caries can be evaluated by analysing and integrating several causative factors. These include caries experience (initial caries lesions and established caries defects, secondary caries and present caries activity), fluoride use, extent of plaque present, diet, bacterial and salivary activity and social and behavioural factors. [References: 155]
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Dental caries in pre-school children: Associations
with social class, toothbrushing habit and
consumption of sugars and sugar-containing
foods - Further analysis of data from the National
Diet and Nutrition Survey of children aged 1.5-4.5 years

S Gibson, S Williams
Surrey and Leeds W Yorkshire England
Caries Research 33(2) 101-113 1999
This project examined the relative significance of dietary sugars, toothbrushing frequency and social class as predictors of caries experience (caries vs. no caries) among 1,450 British pre-school children who took part in the National Diet and Nutrition Survey. This cross sectional survey was based on a representative sample of children aged 1.5-4.5 years studied in 1992/3. Children were classified into four groups according to social class and toothbrushing habit. Diet/caries associations were examined for biscuits and cakes, sugar confectionery, chocolate confectionery and soft drinks, and the percentage of energy from non-milk extrinsic sugars, using data on amount and frequency of consumption from 4-day weighed dietary records. In stepwise logistic regressions, the strength of the association between social class and caries experience was twice that between toothbrushing and caries, and nearly three times that between sugar confectionery and caries (other dietary variables were not significant). The association of caries with sugar confectionery (both in amount and frequency) was only present among children whose teeth were brushed less than twice a day. Toothbrushing frequency appeared to have a stronger impact on caries prevention in non-manual compared with manual children. Household expenditure on confectionery was associated with caries only among children from the manual group. The findings suggest the hypothesis that regular brushing (twice a day) with a fluoride toothpaste may have greater impact on caries in young children than restricting sugary foods. [References: 38]
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