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INFLUENCE OF DIETARY FLUORIDE INTAKE ON URINARY 

FLUORIDE CONCENTRATION ANO EVALUATION OF 

CORRECTED LEVELS IN SPOT URINE 

M Watanabe, K Kono, Y Orita, T Dore, K Usuda, Y Takahashi and Y Yoshida 
Osaka, Japan 

SUMMARY: TIie urinary fluoride (F) concentration la recogniffd u an Indication of 
F intake of preceding days. Since F la found naturally In water supplies, plant• and 
animals, urinary F ia readily affected by various food Intakes. In thla study, the 
Influence of dlebry F Intake on urinary F concentration• wu Investigated, as -11 u 
the valldlty of spot urine HmplH as Indices of F exposure. 

Subject■ -re eight healthy female adults (age: 21 :t 1 year) who stayed for 18 
days, for the analysis of F metabolism, in a human experimental facility of the 
National Institute of Nutrition. F concentrations In the diets and urine -re 
analyzed by the F Ion specific electrode method, or lta combination with the 
ataam dlatlllatlon method after ashing procedure. 

F Intake during 2A hra from food• usually consumed In Japan, excluslve of green 
tea which contain• • high amount of F (1.5 ppm), ranged from 0.79 to 2.74 mg/dey. 
The level• -re the Hme a, have been reportad In fluoridated communities. The 
excretion ratio of ingested F In the urine during 2A hra wu 19 to 35%. With 2.73 
mgF/day Intake·, urinary F concentration reached 1.17 ppm at 3.5 hra after dinner 
intake, and maintained that level to the next morning. The reaulta showed that F 
excretion continued for aevual hra after the Intake from the dleta. The amount of 
F In the diets and F excretion In 24-nr urine wef9 well correlated (r • +0.95). 
Correlation coefflcientl with spot urine, with or without correction• for spec:lflc 
gravity or creatinlne, -re over +0.92. 

The result■ show that, when estimating the F body burden, particularly due to 
low F exposure, It I• neceaHry to monitor accurately F intake from diets. It is also 
suggHted that the use of spot urine F concentration, with or without correction, Is 
a valld procedun. 
Key words: Dietary fluoride; Fluoride body burden; Urinary fluoride. 

Introduction 
ft is important, for the health care of inhabitants and workers exposed to fluoride 

(F) compounds, to evaluate the effects of the F body burden. Exposure to F com­
pounds has been estimated by measuring the F concentration in urine, serum, hair,
and environment. Among these, since ingested F is mainly excreted via the kidney,
urinary F concentration has been widely recognized and used as a good indicator of
F exposure.1 •3

Because F is widely distributed throughout the eanh · s crust, it is found naturally 
in water supplies. plants and animals, and is a constituent of all diets.4•6 The F
ingested from ·these foods is excreted into urine in the same way as :F inhaled during
exposure.7 Therefore, urinary F concentrations are readily affected by various food
intakes. To evaluate accurately the body burden of F in exposed inhabitants and 

Depar1mcn1 of Hygie_ne and Put-,lic HeahJ1, Osaka Medical College, Takatsuki City, 
Osaka 569, Japan. 
A part of thi� study wa� presented 10 the XXth Conference of the International 
Society for Fluoride Research. Beijing, ('hina. Septcmhcr 5-9. 19'94. 
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workers, it is necessary to measure the influence of F in the diets on the urinary F 
concentration. In this study, the influence of dietary F intake on urinary F concentra­
tions in healthy Japanese adults, after ingestion of typical daily Japanese diets, was 
investigated. as v,ell as whether or nOI F concentrations in spot urine samples can be 
used as indices of F exposure. 

Materials and Methods 
Subjects 

The subjects were eight healthy female adult volunteers (age: 21 ± I yr: height: 
157.6 :t: 3.1 cm: weight: 53.2 :t 5.8 kg). They stayed in a hwnan experimental faci­
lity of the National Institute of Nutrition from July 26 to August I 0, 1990. They 
were closely supervised under their usual life-style conditions during Ille experiment. 
The experimental room was maintained at a constant temperature with air con­
ditioning to minimize F insensible pe.rspi.ration. The procedure of the study was 
explained to all subjects. and the study was conducted with their infomied consent. 

Experimental schedule and sampling lime of urine 
The experiment was conducted over 16 days: 4 preparatory days, for adaptation 

to the provided dietary and living conditions; and 12 days for the lllrinc-excretion 
study. Three experimental cycles were designed for the urine-excretion study, each 
taking 4 days. 

The daily schedule followed during the experiment \\'llS: 

I) The subjects arose at 7 am, when the first urinary samples were collected. 
2) Second urinary samples were collected at 8:30 am. Th.en, for breakfast. each 

subject ingested lhe entire amount allocated within 30 to 40 min. 
3) Third urinary samples were collected at 12:30, before lunch, which was ingested 

the same wav as breakfast. 
4) Fowth urinary samples were collected at 16:30 pm. 
5) Fifth urinary samples were collected at 18:30 pm. Then dinner was taken. 
6) The last urinary samples were collected at 22:00. when the subjects retired. 

Twenty four-hour samples were collected from 8:30 (second urinary samples) 
until 7:00 (the first urinary samples) the next morning. 
The diets in the erperiment 

In order to provide the same kind of diet for each cycle, the foods used in the 
study were purchased from the same store, from the same lot and from the same pro­
ducing area. Four different daily diets were chosen to be used on days I, 2, 3, and 4 
of each of the experimental cycles. 

Meals were given three times each day: at 8:30 for breakfast. 12:30 for lunch and 
18:30 for dinner. 

The subjects were fed diets considered adequate for each individual with resp.:ct 
to caloric and protein allowances (energy. 1800 Kcal: protein. over 70 g; the ratio of 
fat energy. 25%: sodium sail IO g). They were forbidden to drink Japanese tea 
and/or black tea throughout the experiment. However. they were allowed to have 
ion-exchanged w.ater freely during the da~. 

The composition of the C:\:perimental diet on each day of a cycle is shown in 
Table I. ,, ith the approximah: amounts of cach item ingested. The subjects· diets 
during the experiment were typical Japanese menus. 



May 1995 Influence of dietary fluoride Intake on urinary fluoride 63 

TABLE 1. Menu of eirperi1J1ental diet on each day of one cycle 

Dlotday l Dltt dayl Diet day) D~t day4 
Food i1eml Amowl.1(g) Food lltml Amount(g) Food 11Cm/ Amounl(I) Food lltml Amounl(I) 

Rice 150 Bread 90 Rice 150 Bread 68 
Misosoup 1.66 (with buaer and Mlsosoup ,n (with buner) 
(withbaricol sa-awberry jam) (with w,, and MUI< 200 

and soybean ) Milk 200 soybean) Frankfuner 184 

f Sats11-age 51 Vegetable salad 142 Fermall.ed 70 (pkkled 
(fried fisb (!Ille! of crab, soybean cucumber 

paste) !Im.land Japanese radisb 6 cabbage t Japanese radisb 23 cucumber) Dcs,en 153 and onion) 
Ill 

TolDIIO 30 Tomato juice LSO ~wifrull and Orange juice 150 
Fllribltc IS yogurt 
(COlllaining ==) 

Grapefruit Juice 200 
Bread 118 Rice served ill 259 SpagbeUi 119 Tuashizusbl rice 274 

( with butter and a bowl with (with cod roe) (wary crab and 
sa-awberry jam) pundbccf Coffee 215 scallop (canned), 

Ml.lk 200 and barlcoc (ln.sW)t. milk) bljack(sea-wced). 
Savnl>lces, 145 Cooked c:artol 67 Vcgelable salad 147 small rt.Sh(dricd 

(with cheese. Grapefruit 200 (oclon. wbole),pod$ pear 
1l com and Julee cucwnbcr, and lotus root) 
Ill smoked port) allspice and Japanese soup l.S6 ,. 
..l Vegeiable 47 IOmato) witbsoy~uce 

(bead lclDJce ~ed 108 
and cucumber) pumpk.iD 

OcS$Crt 50 Pickled 10 
(peacb, canoed) Japaneseradlsb 

Tomato Ju.ice 200 

Rice 150 RI.cc 150 Rice 150 Rice 150 
Misosoup 216 Mlso soup 166 Mlso soup 166 Omelet 220 
(with eggplant (with baricot (with a,okit.ake- {Jround cl>idceo 
and soybean ) and soybean ) fwl gl and soy anda,cen 

Tsutune yalci 186 Omelet 218 bean) aspngus) 
(biked pund (ham) HamburgstW 145 MlJo soup 166 
Clllckenwith Veaelable salad 131 (&n>undbcc(, (willl oamclc~ 
Welsbonloa (olrunl, oaion, ooioo, Welsb fullgland 
andO>incse scallop aad oolooaad soybean) .. cbh-e) cucumbct) Chinese cblve) J!apanese 62 

J Japanese 81 Cooked 68 Vegetable 120 vegecable Salad 
vegetable salad vegetable (comaad with soy-

Q with v!Dcgar (bamboo) bead leuuce) sauce 
(scallop and Dessert (vanilla 82 Cooked 55 (pods pear aad 

cucumber) ice cream) vegetable SIDl1I sbrilnp 
Dessert 100 (edible burdock) (dried wbole)) 
(rrautmelon) Dessert 50 ()ys1er salad 36 

(pineapple, (smoked 
canned) oyster and 

hcadlcuuce) 
Dcsscn 120 

(onoge 
sberbet) 
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Urinalysis 
I) F concentration 2 

One mL of urine samples was placed in a T~on tube and 100 µL TISAB m 
(Orion Research, USA) was added. Then, the samples were analymd by a F ion 
electrode melb.od (Expandable Jon Analyser EA 940, Combination Fluoride 96-09.00 
Orion Research, USA). 

2) Specific gravity 
The urinary specific gravity was measured with a Clinical Refractometer (Erma, 

Japan). For the statistical analysis, the F concentration in the urine at a standard 
specific gravity of 1.024 was calculated by the formula; 

F concenlr8tion (ppm at specific gravity 1.024) ,. mcasw:cd level off (ppm) x ( 1.024 • 1,000) 
measured specific gravity - 1.000. 

3) Creatinine 
Creatin.ine concentrations were measured by the Folin-Wu method!. The fluoride 

concentration in the urine at a standard creatinine concentration of I g per L of urine 
was calculated by the formula: 

F concentration (ppm/g creatinine per L ofurinc:I ~ ~swed level ()ff {ppm) 
trcaurune concentrauon (git) 

4) F excretion rate 
The fluoride excretion rate as a percentage of the dietary intake was calculated 

by dividing the weight of F excreted in the urine over 24 hours by the fluoride intake 
in the diet over 24 hours and multiplying by I 00. 

F excn:tion rate(%) ,. F excreted in urine ove_r 24 hr in ug " 100 
F in the diet over 24 hr m µg 

The fluoride excretion rate as an absolute rate in micrograms per minute was 
calculated by dividing the weight in micrograms in the spot urine by the time interval 
between the collection of spot urine and the previous spot urine. 

F excretion rate (µg per min) ~ . ";°Ci@I\I off in spot urine in.Jl2 
timc m minutes between collectton of 
spo1 urioc and the previous spot urine 

Measurements of F content in the diets 
After weighing, the sample was placed in a platinum crucible and 2 mL of sus­

pended calcium oxide was added as a fixative and accelerant agent for ashing. The 
sample was then homogeniz.ed and heated at 600°C for 3 hr in a muffle furnace. To 
the ashed sample, JO mL of 60% perchloric acid and 0.5 mL of 25% silver­
perchlorate were added. The mixture was subjected to distillation at l35°C for 25 
min, and F concentration in the distillate was measured by the same method used for 
urine samples described above. 

lbe percentage recovery of F in 5 to 50µg F added samples by the method was 
approximately 95%.6 

Statistical differences between groups were examined by Student's t-test if the 
variances were equal. and Welch's I-test if the variances were unequal (F-test). 

Results 
Dietary F content and rate of urinary F e:rcretion 

Table 2 shows the amount of total F intake from the di.cts, and F content in urine, 
during 24 hrs. The amount of F in the diets in each cycle ranged from 0. 79 to 2. 74 
mg.lday. The data were the averages of triplicate analyses. Although menus for each 
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cycle were prepared with the same foodstuffs, there were small differences in 
F amounts, ranging from 0.79 to 1.00 mg/day on the first day, 1.01 to 1.15 mg/day 
on the second day, 0.86 to 1.04 mg/day on the third day, and 2.61 to 2.74 mg/day 
on the fourth day. The F amounts on the first, second and third days were nearly 
I mg/day. However, the diet on the fourth day showed higher F levels than those of 
other dietary days. 

The rates of ·urinary F excretion were 31.9-35.3% on the first da.y, 18.1-20.6% 
on the second day, 18.1-22.0% on the third day and 21.2-22.2% on the fourth day. 
The F excretion rate on the first day was higher than those of other days, probably a 
spill-over from ilie previous fourth day. 

Kinetics of urinary F excretion after the dietary Intakes 
Figure I shows change of urinary F level after intake of the diet containing 

IOI mgF. No marked difference in the urinary F concentrations was observed 
during 24 hrs. On the other hand, as Figure 2 shows, in the case of 2. 73 mgF intake, 
although the urinary F concentration was about 0.2 ppm before dinner intake, it 
reached 1.17 ppm at 3.5 hrs after dinner intake, this high level was continued to the 
nexi morning, and a relatively high level of0.66 ppm was found at 08:30. 

TABLE 2. Urinary fluoride excretion after intake of diets i.o healthy .adults (N =8) 

Expert- Dietary 
mental F Intake 
day (myday) 

~ 
2 1.22 

3 0.93 
4 2.79 

1 0.79 ..... 
41 2 1.01 

~ u 3 0.86 

4 2.73 

N 1 0.97 
41 2 1.15 
~ u 3· 1.04 

4 2.61 

..... 1 1.00 
41 2 1.08 v 
a 3 1.02 

4 2.74 

24-hr urine samples (Mean :t 

Volume F concentntlon F excretion 
(ml) (ppm) Cle) 

691.8 :t 73.9 0.33 :t 0.07 224 :t 48 

880.4 :t 270.1 0.21 :t 0.03 177±40 
907.8 :t203.9 0.6S :I: 0.16 563 :1: 93 

1201.4 :t 314.1 0.25 :t 0.12 280 :tl 13 

918.6 :I: 209.2 0.24 :I: 0.05 208 :1: 30 

1006.9 :I: 244.6 0.19 :I: 0.04 188 :1: 34 

943.3 :1: 149.4 0.66 :1: 0.10 607 :1:63 

964.3 :I: 212.4 0.35 :1: 0.07 327 :t 37 

933.3 :I: 188.2 0.23 ;t 0.04 207 :t 13 

939.0 :t 225.6 0.21 :1: 0.04 188 :t 33 

940.1 :I: 253.9 0.63 :t 0.16 555 :1: 66 

1119.6 :t 260.S 0.30 :t 0.06 320 :t 31 

916.4 :t 219.S 0.22 :t o.os 197 :t 29 

880.6 :t 170.2 0.21 :t 0.02 184 :t 36 
773.8 :I: 89.4 0.76 :t 0.09 585 :t 52 

*p<0.0S compared with experimental da-y I 

" p<0.01 co.mpared with experimental day 1 

S.D.) 

Rate off 
excretion/ 
Intake 1961 

18.4 :t 4.0 

19.0 :t 4.3 

20,2 :1: 3.3 

3S.3 :1:14.3 

20.6 :1: 2.9• 

22.0 :I: 3.9• 

22.2 :t 2.3• 

33.7 t 3.8 
18.1 :t 1.2 .. 

18.1 :t 3.1 .. 

21.2 :1: 2.S" 

31.9:t3.l 

18.2 :t 2.6 .. 

18.1 :1: 3.5 .. 

21.4 :t 1.9 .. 
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FIGURE I. Oiangcs in urinary Ouoride concentrations after ingestion of lhe diet 
coruainlng fluoride of 1.01mg 
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FIGURE 2. Oiangcs in urinary fluoride concentrations after ingestion of the diet 
containing fluoride of 2. 73mg 
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Relationships between daily dfetary F amount, F concentranon in the spot urine. 
and F excretion In 24-hr urine 

Tabl.e 3 shows that the F excretion in 24-hr urine and the amount of Fin the diets 
were well correlated (r = 0.95). Significant relationships between the F excretion in 
24-hr urine and F concentrations in the spot urines collected at 12:30, 16:30 and 
18:30 were not observed. Tbc relationships between the daily dietary F amounts and 
F concentrations in those spot urine11 were also not significant. These samples were 
collected before the intake of F for the day had been completed. As there was some 
variation in the day io day F intake, urine samples taken before the intake had 
occurred could DOl be expected to reflect the intake. However, correlation coeffici­
ents between the spot urines collected after the meal intakes (at 22:00, 07:00, 08:30) 
were significant (r = 0.75 or over). These were all times occurring aft.er the dietary 
intake for the day had been completed. The correlatioo matrices of F concentration 
in the spot urines after the meal intakes are shown in Table 4. Good correlation 
coefficients (r = 0.82 or over) were obtained between measured concentrations and 
CODcentrations corrected for specific gravity or creatininc. 

Discussion 
It is evident that F is present in almost all foods, and that its concentration 

varies markedly among foods. As shown in Table 2, the diet on the fourth day 
showed higher F levels than those of other days. The foodstuffs Oil the fourth day 
CODtainod seaweed (F concentration: 15 ppm), dried small fish (3 7 ppm) and shrimp 
( 19 ppm).6, 7 So the different levels may nave resulted from foodstuffs containing 
high amounts of F. The dietary F amounts in Table 2 are consistent with those of 
previous observations in Japan, and of fluoridated communities. 8-10 

The rates of urinary F excretion were 20-35% of ingested F (Table 2). ln 
particular, the F excretion rate on the first day was significantly higher than those of 
other days. It has been reported that intakes of insoluble F, such as from food con­
taining hone and skin, are absorbed slowly from the gastroiniestinal traet, and are 
excreted gradually into the urine, when compared with intak.es of water soluble 
NaF.11· 12 Moreover, our previous report showed that high urinary F concentrations 
were maintained for many hrs when exces.~ive amounts of F were ingested.7 The 
results may suggest that the rates of F excretion on the first day were influenced by 
the F amount and/or the kind of foodstuffs in the diets of the fourth day (the last day 
of each cycle including the pre-experiment). When the variations in dietary intake 
are reduced by cal.culating the intake and excreti.on over 48 rather than 24 hour 
periods the variation in the F excretion rate is less with a range of 18-27%. If 72 
hour periods are used the range is even smaller at l9-25%. 

The measurement of urinary F concentration in industries is essential when pro­
viding health care for F e,qiosod workers. When making such measurements, a 24-hr 
uri.ne analysis is ideal for accurate monito.ring of environmental F exposure. How­
ever, it may be difficult to sample urine and make accurate measurements for a large 
number of workers. Therefore, it is important to know whether spot urines samples 
can be used for estimation of F body burden. Zober et al confirmed a significant 
relationship bet\voen total daily elimination of F and the F concentration in postshift 
urine samples.1 Kono el al also reported that measurement of the F concentration in 
postshift urine would be useful for routine evaluation of F exposurc.3 



TABLE 3. The correlation coefficients of the observation Items (N = 96) 

Snot urine 
Samolln2 time 12:30 16:30 

Con SG Cr Te Con SG Cr 
24-hr F excretion -.16 -.43 -.39 -.42 -.11 -.36 -.28 
Dallv dlet:uv F -.16 -.so -.49 -.49 -.19 -.48 -.37 

Samol\n2 time 22:00 7:00 
Con SG Cr Te Con SG Cr 

24-hr F excretion .87 .93 .91 .90 .91 .97 .92 
Dallv dletarv F .86 .92 .91 .80 .91 .96 .97 

Con: F concentration in ppm as measu.rod in the spot urine 
SG: F concentration in ppm at a urinary specific gravity of 1.024 
Cr: F concentration in ppm per g creatuiinc per L of unne 
Tc: F excretion rate in micrograms per minute 
Correlation coefficients greater than O. S show p<O. 00 I 

Te Con 
-.30 -.22 
-.4S -.26 

Te Con 
.90 .79 
.87 .83 

18:30 
SG Cr Te 

-.30 .06 -.11 
-.38 -.03 -.20 

8:30 
SG Cr Te 
.84 .86 .77 
.86 .88 .7S 

Dally dletarv F 

.95 

0, 
00 

~ 
iil' 
::, .. 
li 
~ 
9!. 

:!! 
C 
0 
:,. 

~ 
1'J 
00 

~ 
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TABLE 4. The correlation matrices or the observation 
items in the spot urine at each time (N =-96) 

Al Samolln• time: 22:00 

Con 
SG 
Cr 

Con 
SC 
Cr 

"" .96 
<:r 

.92 

.97 

.91 

.99 

Cl Samnllna time: 8:30 
SG Cr 

Con .96 .91 
SG .97 
Cr 

Te 
.92 
.97 
.98 

e 
.88 
.97 
. 8 

Te 
.82 
.92 
,Ql 

Coo: F concentration in ppm as measured in the spot uri.oe 
SO: F concentration in ppm at a urinary specific gravity or 1.024 
Cr: F concentration in ppm pe:r g creatinine per L or urine 
Te: F excretion rate in micrograms per minute 

Recently, with improvements in the workplace, the degree of F exposure has 
been decreased among workers. Under the new working conditions, when judging 
environmental hazards of low F concentration, it is necessary to eliminate the 
influence of diets and foodstuffs containing F on urinary F concentration. Kono er al 
have also reported that workers should be requested to limit the intake of foods 
such as tea, or marine products containing large amounts of F, on the day befurc 
sampling the urine, in order to exclude the influence of F in the dicts.13 As shov.n 
in Figure 2, the high urinary F concentration caused by the dietary intake continued 
for at least 12 hrs. 1berefore, attention must be paid to the amounts and solubility 
of F compounds in lunch menus when postsbift urine is used as an index of 
occupational F exposure. 

It has been reported that, when spot-urine samples are used instead of 24-hr 
urine, the urinary excretion of various metal and organic substances is significantly 
affected by urinary volume, both in the workers and in healthy cont?ols.14 A 
commonly used method to eliminate varying amounts of diuresis is to correct for 
specific gravity or creatinine. However, our F analysis (Tables 3 and 4) shows high 
correlation coefficients were found between the concentrations of spot urines and 
24-hr urine wben collected after meal intakes, and between measured concentrations 
and specific gravity- or creatinine-corrected concentrations in the spot urines. 

From the results obtained, it is suggested that the F coocentration in the spot 
urines collected aft.er meal intake, with or without correction for specific gravity or 
creatinine, could be used as a valid index of daily F body burden, for persons with 
healthy kidney function. 



70 Watanabe et al Fluoride 28 (2) May 1995 

Rererences 
Zober A, Geldmacher voo Mallinckrodt M, Schaller KH. Renal nuoride cxcre• 
tion as a useful parameter for monitoring hydronuoric acid-exposed persons. 
International Archives of Occupational and EnviroMmnlal Health 40 13--24 1977. 

2 Yoshida Y, Watanabe M, Takeda Y eJ al. Jonie fluoride concenLratioos in urine 
and scrum. The Journal. of Osaka Medical College 42 71-85 1983. 

3 Kono K, Yoshida Y, Yamagata H et al. Urinary nuoride monitoring of industrial 
hydrofluoric acid exposure. Environmmral Research 42 415-420 1987. 

4 Walter CB, Sberlok JC, Evans WH, Read Jl. Dietary intake or nuoride in I.be 
United Kingdom and fluoride content or some foodstuffs. Journal of the Science 
of Food and Agriculture 34 523-528 1983. 

5 Lopez H, Navia JM. A melhod to assay fluoride in foods, beverages and diets. 
Caries Research 22 210-216 1988. 

6 Yoshida Y, Watanabe M, Kono K, Toyota S. Fluoride contents in food. Japa1U!se 
Journal of Hygiene 33 319 1978. 

7 Watanabe M, Kono K, Dote T et al. Urinary fluoride excretion in healthy adults 
alter intake of various foodstuffs. Biomedical Research on Trace Elements 2 303-
308 1991. 

8 liruka Y. Studies on fluoride from a hygienic point of view: Fluorine co.ntent of 
human teeth, foodstuffs and public water supplies in Japan. Japanese Journal 
of Hygiene 19 1-1 1964. 

9 Tsu.ooda H, Tsu.ooda l'I. Flu.oride absorption and excretio.n in human subjects 
following ingestion of F-cootaminated agricultural products. Studies in Environ­
mental Science Z7 107-I 12 1985. 

10 Smith GE. Fluoride, the eovironmcnt, and human health. Perspectives in Biology 
and Medicine 29 560-572 1986. 

11 Hattab FN. Pbannacokinetics of Ou oride absorbed from dried seafoods by 
healthy adults. European Journal of Clinical Pharmacclogy 34 489-493 1988. 

12 Trautner K, Einwag J. Factors influencing lhc bioavailability of fluoride from 
eakium-ricb, beallh-food products and CaF2 in man. Archives of Oral Biology 32 
401-406 1987. 

13 Kono K, Watanabe M, Taniolca Yet al. Influence of dietary nuoride intake on serum 
and urinary fluoride concenLrations as a biological indicator of hydrofluoric acid 
exposed workers. Environml!ntal and Occupational Chemical Haz.ards (in press). 

14 Araki S, Aono H. Eflects of water restriction and water loading on daily urinary 
excretion of heavy metals and organic substances in metal worlccri.. British 
Journal of Industrial Medicine 46 389-392 1989. 

Published by the International Society for Fluoride Research 
Editorial Office: 81A Landscape Road, Mount Eden. Auckland 4, New Zealand 


	JRNL.pdf
	Vol 28  #2  May           1995  Pages  57-122
	CONTENTS
	EDITORIAL
	THE ETHICS OF WATER FLUORIDATION - by Bruce Spittle .......... 57-60

	ANNOUNCEMENTS
	XXIst CONFERENCE OF ISFR .......... 60
	CHANGE OF ADDRESS AND PUBLICATION DATES .......... 60

	RESEARCH REPORTS
	INFLUENCE OF DIETARY FLUORIDE INTAKE ON URINARY FLUORIDE CONCENTRATION - M. Watanabe, K. Kono, Y. Orita, et al.; Japan .......... 61-70
	EFFECT OF FLUORIDE ON HUMAN SALIVARY AMYLASE ACTIVITY - K. Hara and M-H. Yu; USA .......... 71-74
	AMELIORATION OF FLUORIDE TOXICITY IN SOME ACCESSORY REPRODUCTIVE GLANDS AND SPERMATOZOA OF RAT - N.J. Chinoy, M.V. Narayana, Vibhuti Dalal, et al.; India .......... 75-86

	REVIEWS
	HOW SCIENCE CAN ILLUMINATE ETHICAL DEBATES: A CASE STUDY ON WATER FLUORIDATION - M. Diesendorf; Australia .......... 87-104
	CRITIQUE OF RECENT PAPERS - John Colquhoun; New Zealand .......... 105-106

	ABSTRACTS
	FLUORIDE CONCENTRATION IN DRINKING WATER AND FRACTURES IN THE ELDERLY - H. Jacqmin-Gadda, D. Commenges and J-F. Dartigues; France .......... 107
	FLUORIDE INCREASES NET 45Ca UPTAKE BY HUMAN OSTEO-SARCOMA CELLS: THE EFFECT IS PHOSPHATE DEPENDENT - J.R. Farley, S.L. Hall, S. Herring and M.A. Tanner; USA .......... 108
	CONFOUNDED CARCINOGENICITY STUDY OF SODIUM FLUORIDE IN CD-1 MICE - J.K. Maurer, M.C. Cheng, B.G. Boysen, et al.; USA .......... 108-109
	EFFECTS OF SILICON, FLUORIDE, ETIDRONATE AND MAGNESIUM ON BONE MINERAL DENSITY: A RETROSPECTIVE STUDY - J. Eisinger and D. Clairet; France .......... 109
	SODIUM FLUORIDE THERAPY - J.R. Causse, J.B. Causse, J. Uriel, et al.; France .......... 109
	SERUM HAPTOGLOBIN AND C-REACTIVE PROTEIN IN HUMAN SKELETAL FLUOROSIS - A.K. Susheela and P. Jethanandani; India .......... 110
	INTERACTION OF FLUORIDE WITH MILK CONSTITUENTS - D. Chlubek; Poland .......... 110-111
	STUDIES ON THE LEACHING OF FLUORIDE IN TEA INFUSIONS - P. Gulati, V. Singh, M.K. Gupta, et al.; India .......... 111
	PEANUT BUTTER AND FATAL FLUORIDE POISONING A CASE OF MISTAKEN IDENTITY - B.B. Randall and B.J. Fraser; USA .......... 111
	PROMOTIVE ACTION OF SODIUM FLUORIDE ON PRECANCEROUS LESIONS OF HEPATOCELLULAR CARCINOMA INDUCED BY DIETHYLNITROSAMINE (DEN) IN RATS: STEREOLOGIC STUDY OF ENZYME HISTOCHEMISTRY - Y.Q. Liu; China .......... 112
	THE FLUORIDE CONTENT OF BOTTLED DRINKING WATERS - K.J. Toumba, S. Levy and M.E. Curzon; England .......... 112
	ENDEMIC FLUOROSIS: AN ANALYSIS OF NEEDS AND POSSIBILITIES BASED ON CASE STUDIES IN KENYA - D.L. Mwaniki, J.M. Courtney and J.D. Gaylor; Kenya .......... 113
	DERMATOGLYPHIC INDICES IN ASSESSING THE PREDISPOSITION TO OCCUPATIONAL FLUOROSIS - G.A. Valova, E.V. Polzik. V.E. Zinger and S.V. Shcherbakov; Russia .......... 113
	RELATION BETWEEN EXPOSURE TO FLUORIDE AND BRONCHIAL RESPONSIVENESS IN ALUMINIUM POTROOM WORKERS WITH WORK-RELATED ASTHMA-LIKE SYMPTOMS - V. Soyseth, J. Kongerud, J. Ekstrand and J. Boe; Norway .......... 114
	CYTOGENETIC STUDIES OF SODIUM FLUORIDE IN MICE - E. Zeiger, D.K. Gulati, P. Kaur, et al.; USA .......... 114
	QUASI-IRREVERSIBLE INHIBITION OF ENOLASE OF STREPTOCOCCUS MUTANS BY FLUORIDE - T.M. Curran, D.H. Buckley and R.E. Marquis; USA .......... 115
	THE EFFECTIVENESS OF BONE CHAR IN THE DEFLUORIDATION OF WATER IN RELATION TO ITS CRYSTALLINITY, CARBON CONTENT AND DISSOLUTION PATTERN - M.J. Larsen, E.I.F. Pearce and G. Ravnholt; Denmark and New Zealand .......... 115-116
	DENTAL CARIES AND FLUOROSIS IN 7-9 AND 11-14 YEAR OLD CHILDREN WHO RECEIVED FLUORIDE SUPPLEMENTS FROM BIRTH - M.A. Awad, J.A. Hargreaves and G.W. Thompson; Canada .......... 116
	THE USE OF FLUORIDE FROM THE VIEWPOINT OF TOXICOLOGY AND ECOLOGY - P. Bottenberg and R. Cleymaet; Belgium .......... 116
	REVIEW OF FLUORIDE EXPOSURES AND INGESTION - S.M. Levy; USA .......... 117
	FLUORIDE SUPPLEMENTS: CURRENT EFFECTIVENESS, SIDE EFFECTS, AND RECOMMENDATIONS - A.I. Ismail; Canada .......... 117-118
	ENAMEL FORMATION AND THE EFFECTS OF FLUORIDE - H. Limeback; Canada .......... 118
	RELATIONSHIP OF CARIES WITH SOCIOECONOMIC STATUS IN 14-YEAR-OLD CHILDREN FROM COMMUNITIES WITH DIFFERENT FLUORIDE HISTORIES - E.T. Treasure and J.G. Dever; New Zealand .......... 118

	LETTERS TO THE EDITOR
	MORE NEWS ON TlEL AND CULEMBORG - H. Moolenburgh .......... 119-120
	DRINKING WATER CONTRACEPTION? - W. Dietrich-Goetz .......... 121-122







