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Abstract 
The present study was designed to investigate the toxic effects (evaluated as histopathological changes) of sodium fluoride on the kidney 
in two consecutive generations of NMRI mice. An attempt to correlate the toxicity with the urinary elimination of fluoride has been made, as 
urinary fluoride excretion has been widely used as an indicator of fluoride intake and exposure. Six mixed (males and females) animal groups 
have been constituted by dividing the populations of mice derived from pregnant females (named “mothers” 0.5 mg sodium fluoride) treated 
with 0.5 mg sodium fluoride by daily gavage and pregnant females (named “mothers” 0.25 mg sodium fluoride) treated with 0.25 mg 
sodium fluoride by daily gavage; three types of sodium fluoride treatments were administrated: homeopathic, allopathic–homeopathic and 
allopathic. When the animals reached the adulthood, by randomization, they were selected in pairs for giving birth to the second generation 
of mice. No treatments were administrated to the second generation of mice; thus, the urinary elimination of fluoride in the second generation is 
attributed to exposure at sodium fluoride before birth. The administration of sodium fluoride to the first generation (F1) is realized until the 
mice reached the adulthood. For the first generation, the urine was collected at three times, every three weeks: at the age of four weeks, 
seven weeks and 11 weeks; single sampling urine, at the age of four weeks, has been conducted for the second generation. The urine 
samples have been analyzed using the ion selective electrode method for fluoride. For the histopathological examination, the animals were 
killed by cervical dislocation; the kidneys were collected in a 10% formalin solution. The preparation of samples for optical microscopy was 
realized with Hematoxylin–Eosin staining. The results indicate that the elimination of fluoride was similar (at the second evaluation, at 7-
week-old of the first generation) for the both generations of mice. Histopathological observation of the kidney has revealed granular dystrophy 
of the renal tubules, necrosis of the endothelial cells and of the mesangial cells of renal glomerulus. The study indicates that different sodium 
fluoride treatments produce some pathological aspects of the kidneys and influence the urinary elimination of fluoride in two consecutive 
generations of mice. For the higher doses, the pathological changes of the kidney are more important, and the urinary elimination of 
fluoride is higher, especially for the allopathic doses. 
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 Introduction 

Continuous preoccupation for prophylaxis has deter-
mined, in at least one case, the administration for long 
term (from birth to adulthood) the substances that interact 
with human body by multiple ways, not only by voluntary 
ingestion. The substance that we want to mention is 
sodium fluoride. In our times, the fluoridation is made 
in drinking water, in different kind of foods and in 
toothpastes. More, the doctors prescribe the oral ingestion 
of sodium fluoride daily, from birth (sometimes before 
birth, to the pregnant mothers) to adulthood, approxima-
tely 18 years. The administration of fluoride in water or 
food began approximately in years 1900–1950 on different 
continents and countries and at the same time began the 
studies on this substance. 

Excessive fluoride intake on long-term has been shown 

to be associated with toxic effects and can damage a 
variety of organs and tissues in the human body; our 
previous studies indicated the possible disturbances of 
male reproductive system in mice, as some testicular 
histopathological changes following sodium fluoride 
administration have been observed [1]. The interaction 
with the whole environment, plants, animals and humans 
give rise to numerous discussions about the effects of the 
fluoride on the living cells. Some of these discussions 
have led to the questions about the effect of fluoride on 
urinary system and about the correlations between the 
ingestion of fluoride and urinary elimination. Therefore, 
different studies exist on this subject and many of them 
concludes that the elimination of fluoride depends on 
the dose administrated (at high dose – 1.5 mg/L sodium 
fluoride in drinking water [2]), and the dosage is not 
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important when the administration is permanent in the 
drinking water [3, 4]. Also, the researchers found the 
correlations between plasma level of fluoride and urinary 
excretion of the substance [5]. 

The kidney is the major route for removal of fluoride 
from the body, and consequently, this organ is sensitive 
to damage because of excessive fluoride exposure. In rat, 
kidney is exposed to concentrations of fluoride about 
five times higher than in other organs, as the tissue/plasma 
ratio for the kidney is approximately 5 to 1 [6]. 

In humans, acute and chronic exposure to fluoride 
can affect the kidney, depending on the dose. Studies on 
people living in regions with endemic fluorosis, revealed 
that the ingestion of fluoride at 12 mg per day would 
increase the risk for some people to develop adverse 
renal effects [7]. The exposure to high acute doses of 
fluoride may occur following administration of certain 
halothane anesthetics, which are defluorinated by the 
liver; this can result in serum fluoride concentrations 
that are 50-fold higher than normal, and these serum 
concentrations of fluoride have been associated with 
nephrotoxicity. 

Several halogenated anesthetics such as Methoxy-
flurane, Enflurane, induce a urinary concentrating defect, 
partly related to inorganic fluoride toxicity in collecting 
duct cells. [8]. Studies suggest that the mitochondrion is 
a target of fluoride toxicity and its alteration is partly 
responsible for the sodium and water disturbances 
observed in patients. 

Animal studies have been conducted to evaluate the 
effects of fluoride on kidney tissue and function. 

Chronic excessive fluoride exposure of young pigs 
causes various histological structure changes of the kidney, 
including extensive induction of cell apoptosis, resulting 
in impairment of renal function and metabolism [9]. 

It has been shown that high concentrations of fluoride 
(5 mmol) affect the ATPase pump in cultured rabbit 
ascending loop cells [10]. High levels of lipid peroxidation 
were detected in rat kidney using an animal model of 
chronic fluorosis produced with high doses of fluoride 
in drinking water for a prolonged period. The results of 
the study suggest that the oxidative stress and modification 
of cellular membrane lipids may be involved in the 
pathogenesis of chronic fluorosis and provide a possible 
explanation for the gross system damage observed in the 
body, especially in soft tissues and organs [11]. 

In Wistar rats, the administration of sodium fluoride 
in doses of 10 mg/kg for 35 days, result in the impairment 
of the antioxidative system in the kidney (increase in the 
concentration of MDA, decrease activity of all anti-
oxidative enzymes – SOD, total and both its isoenzymes, 
GPX, GST, GR, and CAT) [12]. 

Our study aimed to investigate the possible pathological 
changes in mice kidney, on two consecutive generations, 
following the sodium fluoride treatment. The correlation 
of these histopathological changes with the urinary excre-
tion of fluoride, when different doses are administrated, 
from birth to adulthood, has been also evaluated. 

 Materials and Methods 

The study was conducted on a population of NMRI 
mice. Three different treatments were administrated: 

homeopathic, allopathic–homeopathic and allopathic. The 
animals were treated with 0.25 mg‰ sodium fluoride, 
0.5 mg‰ sodium fluoride, and homeopathic solutions 
of sodium fluoride CH7. 

The experimental animals were divided in six groups, 
males and females, and were compared to males and 
females control group. The mice were descendants from 
two kinds of maternal parents: pregnant females (mothers) 
with 0.25 mg sodium fluoride daily administration and 
pregnant females (mothers) with 0.5 mg sodium fluoride 
daily administration by gavage. 

The descendants were divided into groups 1A, 1B, 
1C, 2D, 2E, 2F, males and females. Groups 1A, 1B, 1C 
were descendants from the mothers with 0.5 mg sodium 
fluoride allopathic administration and groups 2D, 2E, 2F 
were descendants from the mothers with 0.25 mg sodium 
fluoride allopathic administration. 

The following sodium fluoride treatments were 
administrated: 

▪ Groups 1A and 2D – Homeopathic administration 
by gavage with one channel micropipette of a CH7 dilution 
of a sodium fluoride solution; 

▪ Groups 1B and 2E – Homeopathic administration by 
gavage with one channel micropipette of a CH7 dilution 
of a sodium fluoride solution with allopathic administration 
of 0.5 mg‰ sodium fluoride ad libitum (group 1B), res-
pectively of a CH7 dilution of a sodium fluoride solution 
with allopathic administration of 0.25 mg‰ sodium fluoride 
ad libitum (group 2E), males and females; 

▪ Groups 1C and 2F – Allopathic administration of 
0.5 mg‰ sodium fluoride ad libitum (group 1C), respec-
tively allopathic administration with 0.25 mg‰ sodium 
fluoride ad libitum (group 2F), males and females. 

When the animals reached the age of procreation, 
they were selected by randomization in pair, and each 
pair had between 10 and 13 puppies. The puppies (F2 
generation) were divided in similar groups as their parents 
(F1 generation). The urine was collected in 1.5 mL aseptic 
Eppendorf polypropylene tubes, one hour after the 
administration of homeopathic dose, every three weeks 
from the age of four weeks for the F1 generation. The 
urine was collected at the age of four weeks for the F2 
generation. For the second generation, no treatments were 
administrated; therefore, the fluoride detected in the urine 
of F2 generation derived from the exposure during the 
intrauterine period. The urine samples were frozen at  
-40C until the analysis using the established method with 
an ion-selective electrode for fluoride. 

For the microscopic examination, the animals were 
killed by cervical dislocation; the kidneys were selected 
for the pathological examination and introduced in a 
10% formalin solution. The preparation of samples for 
optical microscopy was realized with Hematoxylin–Eosin 
staining. 

All researches were conducted in accordance with the 
European Directive 86/609/EEC/24.11.1986, the European 
Convention on the Protection of Vertebrate Animals (2005) 
and the Romanian Government Ordinance No. 37/2002 
regarding the protection of animals used for experimental 
and other scientific purposes [13, 14]. 

The statistical analysis was realized using Student’s 
t-test. 
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 Results 

The evaluation of fluoride elimination 

First evaluation 

Males have a better removal of fluoride from the 
internal system than females, except for the group 1C 
with allopathic administration only, when females present 
a higher urinary elimination of fluoride than males.  
For males descending from the pregnant females with 
0.5 mg sodium fluoride, the urinary elimination of 
fluoride is higher than for the other groups. For females 
descending from the pregnant females with 0.25 mg 
sodium fluoride, the urinary elimination of fluoride is 
higher than for the group 2D (Table 1, Figure 1). 

Table 1 – Results for urine fluoride elimination (F-, 
mg/L) in males and females mice (F1 generation): 
first evaluation 

Groups 
Males 

(average F-, mg/L) 
Females 

(average F-, mg/L) 
Control 0.1356 0.1394 

Group 1A 2.4144 2.0238 

Group 1B 2.4250 2.0738 

Group 1C 2.4100 2.5500 

Group 2D 2.2831 2.0350 

Group 2E 2.2919 2.2869 

Group 2F 2.2931 2.2781 

Second evaluation 

For the second evaluation, the urinary elimination  
of fluoride is more important in the groups 1B and 1C, 
compared to group 1A (descendants from pregnant females 
with 0.5 mg sodium fluoride administration). For the 
groups 2D, 2E and 2F (descendants from pregnant females 
with 0.25 mg sodium fluoride administration), the urinary 
elimination of fluoride is approximately similar and is 
lower than for the other groups (1A, 1B, 1C) (Table 2, 
Figure 2). 

Table 2 – Results for urine fluoride elimination (F-, 
mg/L) in males and females mice (F1 generation): 
second evaluation 

Groups 
Males 

(average F-, mg/L) 
Females 

(average F-, mg/L)
Control 0.1331 0.1300 

Group 1A 1.3888 1.3750 

Group 1B 2.4450 2.2712 

Group 1C 2.1250 2.7438 

Group 2D 1.2887 1.3163 

Group 2E 1.2369 1.2438 

Group 2F 1.2381 1.2350 

Third evaluation 

For the groups with allopathic–homeopathic (1B) dose 
and allopathic (1C) dose, the urinary elimination of fluoride 
is higher than for the other groups, both in males and 
females mice (Table 3, Figure 3). 

Table 3 – Results for urine fluoride elimination (F-, 
mg/L) in males and females mice (F1 generation): 
third evaluation 

Groups 
Males 

(average F-, mg/L) 
Females 

(average F-, mg/L)
Control 0.1300 0.1213 

Groups 
Males 

(average F-, mg/L) 
Females 

(average F-, mg/L)
Group 1A 1.4269 1.4894 

Group 1B 2.7250 2.8150 

Group 1C 2.7281 2.7119 

Group 2D 1.6850 1.6969 

Group 2E 1.7481 1.7550 

Group 2F 1.5138 1.5269 

Fourth evaluation 

For the group with allopathic–homeopathic dose (males 
and females) – Group 1B – and for the group with 
allopathic dose (males and females) – Group 1C –, the 
descendants from pregnant females with 0.5 mg sodium 
fluoride administration, the urinary elimination of fluoride 
is higher than for the other groups. The lowest percentage 
of urinary elimination of F- is observed in the group with 
homeopathic dose, for the descendants from pregnant 
females with 0.25 mg sodium fluoride administration 
(Table 4, Figure 4). 

Table 4 – Results for urine fluoride elimination (F-, 
mg/L) in males and females mice (F2 generation): 
fourth evaluation 

Groups 
Males 

(average F-, mg/L) 
Females 

(average F-, mg/L)
Control 0.1219 0.1131 

Group 1A 1.4006 1.4475 

Group 1B 2.7000 2.7900 

Group 1C 2.6963 2.6769 

Group 2D 1.6606 1.6719 

Group 2E 1.7238 1.7300 

Group 2F 1.4900 1.5019 

Statistical analysis 

In the next tables, the comparisons between males and 
females for the first, second and fourth evaluations are 
presented. If the null hypothesis is rejected, there are 
statistical significant differences between the two groups 
that are compared. If the null hypothesis is not rejected, 
there are not statistical significant differences between 
the compared two groups. 

The statistical analysis (Student’s t-test) of the results 
on urinary elimination of fluoride indicated, at the first 
evaluation (at four weeks for the generation F1), significant 
statistical differences between the groups treated with 
homeopathic dilution of sodium fluoride (groups 1A and 
1D), the group receiving allopathic doses of 0.5 mg‰ 
sodium fluoride (group 1C), and the group with combined 
higher allopathic (0.5 mg‰ sodium fluoride) – homeo-
pathic treatment (group 1B), compared to the control group 
(Table 5). We mention that the groups 1A, 1B and 1C 
were descendants from the mothers with 0.5 mg sodium 
fluoride allopathic administration. The second evaluation 
(at the age of seven weeks, for F1 generation) has revealed 
the similar statistical results, except for the group 1A, that 
is not statistical different from the control group (Table 6). 

Table 5 – Comparison between groups – elimination 
of fluoride in urine (F-, mg/L): first evaluation 

Groups tcalculated p Conclusion 
Control – males and 

females 
-0.383 0.707 

The null hypothesis 
is not rejected. 
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Groups tcalculated p Conclusion 
Group 1A – males 

and females 
41.277 0.000 

The null hypothesis 
is rejected. 

Group 1B – males 
and females 

48.144 0.000 
The null hypothesis 
is rejected. 

Group 1C – males 
and females 

-19.799 0.000 
The null hypothesis 
is rejected. 

Group 2D – males 
and females 

20.476 0.000 
The null hypothesis 
is rejected. 

Group 2E – males 
and females 

0.384 0.706 
The null hypothesis 
is not rejected. 

Group 2F – males 
and females 

1.095 0.291 
The null hypothesis 
is not rejected. 

Table 6 – Comparison between groups – elimination 
of fluoride in urine (F-, mg/L): second evaluation 

Groups tcalculated p Conclusions 
Control – males and 

females 
0.401 0.691 

The null hypothesis 
is not rejected. 

Group 1A – males 
and females 

1.718 0.106 
The null hypothesis 
is not rejected. 

Group 1B – males 
and females 

20.077 0.000 
The null hypothesis 
is rejected. 

Group 1C – males 
and females 

-95.976 0.000 
The null hypothesis 
is rejected. 

Group 2D – males 
and females 

-3.083 0.008 
The null hypothesis 
is rejected. 

Group 2E – males 
and females 

-1.741 0.102 
The null hypothesis 
is not rejected. 

Group 2F – males 
and females 

0.813 0.429 
The null hypothesis 
is not rejected. 

In the case of the second generation (F2), there are 
significant statistical differences in urinary elimination 
of fluoride only for the group 1A (descending from the 
parents with homeopathic treatment) and for the group 
1B (descending from the parents with combined higher 
allopathic, 0.5 mg‰ sodium fluoride – homeopathic 
treatment) (Table 7). 

Table 7 – Comparison between groups – elimination 
of fluoride in urine (F-, mg/L): fourth evaluation 

Groups tcalculated p Conclusion 
Control – males and 

females 
1.371 0.191 

The null hypothesis 
is not rejected. 

Group 1A – males 
and females 

-4.142 0.001 
The null hypothesis 
is rejected. 

Group 1B – males 
and females 

-6.529 0.000 
The null hypothesis 
is rejected. 

Group 1C – males 
and females 

1.580 0.135 
The null hypothesis 
is not rejected. 

Group 2D – males 
and females 

-1.507 0.153 
The null hypothesis 
is not rejected. 

Group 2E – males 
and females 

-0.321 0.752 
The null hypothesis 
is not rejected. 

Group 2F – males 
and females 

-0.643 0.530 
The null hypothesis 
is not rejected. 

Histopathological examination of the kidney 

The histopathological aspects of the kidneys revealed 
alterations of the renal tissues for all types of groups and 
for both generations. Vacuolar dystrophy of renal tubules 
cells in the medulla of the kidney and more severe changes 
such as necrosis have been observed frequently (Table 8, 
Figures 5–9). The gross, macroscopic examination of the 
kidney showed discoloration, dystrophy and hypertrophy. 
These histopathological macroscopic aspects have been 
observed for the both generations of mice. 

Table 8 – Histopathological changes of mice renal 
tissue, on two consecutive generations, following sodium 
fluoride treatment 

Group Histopathological aspect of the renal tissue

Control (F1) 
Kidneys without congestion, filtration space 
unmodified. 

Group A (F1) 
Vacuolar dystrophy of renal tubules cells; 
necrosis of renal tubules cells. 

Group B (F1) 

Vacuolar dystrophy of renal tubules in the 
medulla of the kidney and necrosis; cortical 
congestion in the interstitial vessels and in the 
glomerular capillaries; the lumen of the contort 
tubule is diminished; hyaline dystrophy in 
medulla of the kidney. 

Group C (F1) 

Gross pathology: discoloration of the kidney, 
dystrophy and hypertrophy of the kidney. 
Microscopic pathology: vacuolar dystrophy of 
renal tubules. 

Group D (F1) 

Gross pathology: dystrophy of the kidneys. 
Microscopic pathology: vacuolar degeneration 
and epithelial necrosis in medulla of the kidney 
and in the renal cortex; vacuolar dystrophy of 
renal glomerulus. 

Group E (F1) 

Vacuolar dystrophy of renal tubules cells in  
the medulla of the kidney; dystrophy of renal 
glomerulus; necrosis of the glomerular 
endothelial and mesangial cells. 

Group F (F1) 

Vacuolar dystrophy of renal tubules cells in  
the medulla of the kidney and in the renal 
cortex; Vacuolar dystrophy in the renal 
glomerulus. 

Control (F2) 
Kidneys without congestion; hyperemia only in 
the renal cortex. 

Group A (F2) 
Necrosis of renal tubules; renal epithelial cells 
with vacuolar dystrophy. 

Group B (F2) 
Gross pathology: dystrophic aspect of the 
kidney Microscopic pathology: vacuolar 
dystrophy of renal tubules cells. 

Group C (F2) 
Vacuolar dystrophy of renal tubules cells 
necrosis. 

Group D (F2) 
Renal epithelial cells with vacuolar dystrophy; 
interstitial hemorrhage. 

Group E (F2) Epithelial necrosis. 

Group F (F2) Necrosis of renal tubules. 
 

 

Figure 1 – Fluoride elimination in urine (F-, mg/L) – 
males and females mice (F1 generation): first evaluation. 

Figure 2 – Fluoride elimination in urine (F-, mg/L) – 
males and females mice (F1 generation): second evaluation. 
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Figure 3 – Fluoride elimination in urine (F-, mg/L) – 
males and females mice (F1 generation): third evaluation. 

Figure 4 – Fluoride elimination in urine (F-, mg/L) – 
males and females mice (F2 generation): fourth evaluation. 

 

Figure 5 – Vacuolar dystrophy of renal tubules cells; 
necrosis (HE staining, 200×). 

Figure 6 – Vacuolar dystrophy of renal tubules cells 
(HE staining, 200×). 

 

Figure 7 – Vacuolar dystrophy and necrosis of the 
kidney medulla (HE staining, 200×). 

Figure 8 – Vacuolar dystrophy in the renal glomerulus 
(HE staining, 400×). 

 

 
Figure 9 – Renal degenerescence and necrosis in renal 
tubules of the kidney medulla (HE staining, 200×). 

 Discussion 

The urinary elimination is determined for two cones-
cutive generations with an ion selective electrode for 
fluoride. The method is sensitive for F-, but more signi-
ficant data are obtained when also the plasma studies are 
involved [15]. The idea of studying the administration of 
fluoride is that the excess quantities of dietary fluoride 
can be harmful [16]. Some researchers found insignificant 
differences of urinary elimination of fluoride in children 
between the non-fluoridated areas and water fluoridated 
areas [17]. Other researchers found that the higher fluoride 
levels in the urine of participants may be associated to 
higher fluoride in drinking water [18]. It has been shown 
that in humans, even the toothpastes could be involved 
in the increase of the urinary elimination of fluoride [19]. 
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At the first evaluation, the values of the urinary 
elimination of fluoride are higher in treated groups 
compared to the control group; for groups 1A, 1B, 1C 
(descendants from pregnant females with 0.5 mg sodium 
fluoride administration), the urinary elimination of fluoride 
was higher than for the other groups (descendants from 
pregnant females with 0.25 mg sodium fluoride adminis-
tration), with one exception, the females in the group 1C 
with the highest urinary elimination of fluoride. Starting 
with the second evaluation, the urinary elimination of 
fluoride was higher in the groups with high allopathic 
and allopathic–homeopathic doses, compared to the other 
groups. The differences between the first evaluation and 
other evaluations are explained by the presence of fluoride 
in the system of the experimental animals at different 
ages. During childhood, the fluoride present in the 
system derived from the absorption during intrauterine 
period, during breastfeeding period, as well as from  
the fluoride ingested via drinking water or with the 
homeopathic dose administrated. After a time, when the 
animals grew up, the supplementary fluoride is eliminated 
from the organism. The fluoride present at the second 
and the third evaluation comes only from the sodium 
fluoride in different doses ingested. At the fourth 
evaluation, in the second generation of mice (F2) we 
observed that the urinary elimination of fluoride is similar 
with the third evaluation (generation F1). We mentioned 
that for the second generation no treatment was admi-
nistrated, the fluoride in these animals was absorbed 
during the intrauterine period and during lactation. The 
first evaluation for the generation F1 was not similar 
with the evaluation of the second generation (F2) because 
the generation F1 had additional sodium fluoride admi-
nistrated by gavage or drinking water and generation F2 
had no treatment administrated. This explains why the 
urinary elimination of fluoride for the first evaluation is 
higher compared to the other evaluations. 

In our study, the urinary elimination of fluoride is 
similar at the second evaluation of the first generation 
and the evaluation of the second generation. Differences 
observed at the first evaluation occur due to the influence 
of cumulative fluoride ingested after birth and the fluoride 
absorbed in the prenatal period – for the first generation. 
We consider that in the childhood, the elimination of 
fluoride is realized proportionally equal with the ingestion 
of the fluoride and a maximum level of absorption of 
fluoride at the adulthood is reaching. We explained this 
by the continuous development of the musculoskeletal 
system, when the organism is in permanent need for 
minerals, including fluoride. After this period, the needs 
for minerals decreases and the maximum level of fluoride 
are rapidly reached at the adulthood, when supplementary 
doses of fluoride are administrated. 

The histopathological changes of the kidney, such as 
vacuolar dystrophy and necrosis of the renal tubules 
cells, cortical congestion in the interstitial vessels and in 
the glomerular capillaries and hyaline dystrophy in the 
kidney medulla, were present for the allopathic doses, 
for the allopathic–homeopathic doses and even for the 
homeopathic doses of sodium fluoride. The modifications 
in the renal structures are consecutive to the supplemental 

doses of sodium fluoride administrated and these modi-
fications can be observed after the sampling from the 
young animals, and also from the adult animals. It is 
important that even at the homeopathic doses, we found 
renal abnormalities. The pathological aspect of the kidney 
revealed also modifications in the second generation 
(F2), even that this generation has no treatment with 
sodium fluoride. The histopathological aspects of the 
kidney, such as necrosis of renal tubules, renal epithelial 
cells with vacuolar dystrophy, interstitial hemorrhage 
were also discovered for the second generation (F2). As 
in the second generation no treatment was administrated, 
the fluoride found in the system of the second generation 
of mice (F2) is absorbed only in the prenatal period, when 
pregnant mothers received the substance. Consequently, 
we suggest the further genetic study for a real differential 
diagnosis. 

 Conclusions 

Different sodium fluoride doses (homeopathic, allo-
pathic–homeopathic and allopathic) produce some patho-
logical aspects of the kidneys and influence the urinary 
elimination of fluoride in two consecutive generations 
of mice. For the highest doses, the pathological changes 
of the kidney are more important, and the urinary 
elimination of fluoride is higher, especially for the allo-
pathic doses. 
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