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SUMMARY

This study was carried out to investigate the toxic and hazardous effects of
sodium fluoride (NaF) on chickens. One hundred and seventy Balady broiler
and sixty laying hens have been used in this study. Three experiments were
conducted to achieve this goal. In the first experiment, two groups of balady
chickens were fed on two doses (1000 and 1500 ppm) of NaF and third
group served as control for three months. Inthe second experiment, two
groups of white high line laying hens were used The first group was treated
with 1500 ppm NaF while the second was kept for three months as control.
In the third experiment, balady broiler chicken previously intoxicated by
sodium fluoride (1000, 1500 ppm) for three months were used and treated
with alluminum oxide. Hematological picture and biochemical analysis of
Fluorine, Calcium, Phosphorous, Magnesium, Iodine, Triiodothyronine (T3),
Thyroxine (T4), Alkaline Phosphates activity, and Triglycride revealed highly
significant variation than normal. Also, mean egg weight, feed consumption,
and body weight gain were decreased. The use of aluminum oxide has some
beneficial effects for treatment of florine toxicity in broiler chicken.

Key words: Fluorine poisoning - Chickens - Treatment.

INTRODUCTION

Fluorides are salts of hydrogen fluoride. The element fluorine is the
most electronegative of all elements. Its affinity to a number of elements is
very considerable. Due to the increase uses of fluorides in the treatment of
certain metabolic bone diseases, particularly Osteoporosis in one hand and its
application as feed additives as calcium source and as a result of ecosystem
contamination from industrial pollution specially by super-phosphate factory
on another hand, the present experiments were conducted to determine the
exerted toxic effect of fluorine on laying hens with special interest to their
performance Abdel Nasser et al (1995) reported a highly significant
reduction in body weight and body weight gain in fluorine treated chickens
They concluded in their work that NaF alter the immune response and reduce
host resistance to infection. Hasanien et al. (1995) recorded chromosomal
aberrations in chickens treated with NaF. As fluorine has tendency to
combine with other elements, the experiment included the picture of most
essential elements that related strongly to fluorine in addition to the thyroid
hormones and iodine. The application of aluminum compounds as an
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alleviating elements for fluorosis had a special interest. So an experiment was
done to detect the efficiency of aluminum (AI) on the exerted toxic effects of
fluorine toxicosis either on the hematological picture, thyroid hormones,or
on related elements as Ca, P, Mg and Iodine. The aim of this study was to
put a clear line on the application of fluoride in one hand and the alleviation
of its effect by using Aluminum.oxide.

MATERIALS and METHODS

One handred and seventy Balady broilers and sixty laying hens have
been used in this study in three experiments.
Experiment I:

In this experiment, 90 clinically healthy Balady broilers were used,
vaccinated against Newcastle, free from internal or external parasites,
weighing 400-550 g, and aging two months. These chickens were classified
into three groups, the first two groups fed a ration containing 1000 and 1500
ppm of sodium fluoride for 3 months and the third group was kept as
control, each group contained 6 males and 24 females.

Experiment II:

Sixty apparently healthy, white high line laying hens of six months,age
weighing from 1.00 to 1.500 kg were used. Birds were classified into two
groups, each of them contained 20 bird (4 males and 16 females). The first
group fed a ration containing 1500 ppm of NaF for three months while the
second was used as a control.

Experiment III:

Eighty Balady broilers of five months age were used in this experiment.
These chickens were classified into five groups, the first two groups fed a
ration containing 1000 and 1500 ppm of sodium fluoride for 4 weeks, the
third and fourth groups fed a ration containing 1000 ppm sodium fluoride +
8000 ppm aluminum oxide and 1500 ppm sodium fluoride + 12000 ppm
aluminum oxide for 4 weeks while the fifth group was kept as control, each
group contained 4 males and 16 females.

The three experiments were performed in an environmentally
controlled daylighted laboratory. Tape water (0.02 ppm fluoride) was
provided ad libitum. Commercial ration was used in the feeding of birds
containing 3.60 + 0.26 ppm fluoride.

Chemicals:

Sodium fluoride (99% purity), Aluminum oxide (99% purity) were
purchased from Aldrich chemical company Ltd.
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Sampling:

Blood samples were obtained from wing veins for hematological
examination and serum samples were taken 1, 2 and 3 months after exposure
of broilers to fluoride in the 15t experiment for estimation of serum contents
of fluoride, calcium, phosphorous, magnesium, triglycerides, iodine,
triiodothyroxine, thyroxin, and alkaline phosphatase activity; 1, 2 and 3
months for laying hens previously exposed to 1500 ppm of fluoride in
experiment 1I and 1, 2, 3 and 4 weeks in the third expirment were
administered to the same parameters.

Methods:

Red blood cells (RBCs), White blood cells (WBCs), Hemoglobin
concentration (HB), packed cell volume (PCV), Mean corpuscular volume
(MCV), Mean corpuscular hemoglobin (MCH), and Mean corpuscular
hemoglobin concentration (MCHC) were determined according to methods
cited by Coles (1986),

Fluorine, calcium, inorganic phosphorous, magnesium and iodine
serum levels were determined according to Fry and Taves (1970), Bett and
Fraser (1959), Mornil and Prox (1973),Grinder and heth (1971) and Morin et
al. (1975) respectively.

Serum triglyceride concentration, and alkaline phosphatase activity
were determined according to the methods optained by Fletcher (1968) and
Balfiedld and Goldberge (1971) .Quantitative determination of T3, and T4 in
serum were obtained after Zoasoo (1975). Statistical analysis of data was
performed after Kalton (1967).

RESULTS and DISCUSSION
Fluorine element (Tables 6, 7, 8) was increased to reach the
toxicologic level which (over 0.5 ppm) indicates recent fluorosis
(Greenwood et al., 1964) at the beginning of the second month of the second
experiment (Table 8). Fluorine level (0.988 ppm) increased to reach the
hazardous level at the 15t week in the 1% experiment (Table 7) at 1500 ppm
dose level, meanwhile in the group treated with 1000 ppw fluorine, the level
were increased above toxic level at the end ofthe 40 week (0.53 ppm).
Elevated levels of fluorine had been detected in hens exposed to industrial
fluorosis at Manqubad area (Ahlam et al., 1994).
_ The effect of aluminum oxide as 2 line of treatment of fluorosis in
:thelgl;:ninwzlsu opserved in the form of decrease in ﬂ.uorinc levels during the 4
' minum treated group than the levels in fluorosed control hens.
This fact of decreased plasma fluorine had been described by Spencer et al.
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(1980). This decrease in plasma fluorine level could be attributed to the
inhibition of intestinal fluorine absorption (Spencer and Lender, 1979).
Aluminum compounds are the most frequently used alleviators of fluorosis
(Becker et al., 1950).The effect of Al on Phosphorus appeared to inhibit its
absorption from intestine. Phosphorus levels in treated group exposed to
1000 ppm was decreased while birds exposed to 1500 ppm showed increased
levels in comparison to non treated fluorosed one. It was postulated that Al
combines with phosphates in the intestine and induce phosphorus depletion
which associated with increased bone resorption (Spencer and Lender, 1979;
Brudevold et al., 1972 and Lotz et al., 1968).

Iodine levels increased in all hens exposed to fluorine either in the level
of 1000 or 1500 ppm whatever, young or adult, treated or non treated. This
increase in iodine levels is cotradictionary to the finding of Ahlam et al.,
(1994) in endemic fluorosed hens present in the area of superphosphate
producing plant. Thyroxin and Triodothyronine (T4 & T3) elevated levels
indicates a stimulant effect of fluorine on the thyroid gland. This increase in
both hormones in addition to the increased level of iodine in serum needs
more work for the clarification of this stimulating effect of fluorine.

Triglycerides indicated a highly significant increase in the serum of
exposed hens whatever treated or not. The effect of fluorine on triglycerides
was detected in Guinea pigs after inhalation of HF where the triglycrides
synthesis was accelerated in the liver and the extrahepatic lipoprotein lipase
activity was also decreased in the fluoride group; this could be related to the
decrease in apo protein C (Douset et al., 1984). The previous findings could
explain the plasma triglycerides accumulation observed after exposure to
NaF in all exposed hens.

The analysis of magnesium in serum of fluorine exposed hens revealed
an increase in all treated and non treated groups. This result is in accordance
with Seddek (1988) who found an increase in Mg in serum of goats showing
endemic fluorosis. This increase was positively correlated to the increase in
bone Ca and Mg.

The analysis of Ca in blood serum revealed an increase in Ca levels in
the 13! week in the 1000 and 1500 ppm level while the use of aluminum led
to a significant decrease in Ca levels. Calcium levels were decreased after
one month of exposure. ’I‘he decrease of Ca level in aluminum treated groups
were evident during the 410 weeks of exposure. Although Ca is particularly
ameliorative, and no other cation can substitute for required Ca, it seems
unlikely that aluminum involves simple displacement of Ca from Ca-requiri &
binding sites (Deleers, 1985). In the other hand Ca increased during 1=
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month of adult exposed, the values decreased in the 21d gng 31d month of
exposure. This could be related to the inhibition of Ca absorbance from the
intestine due to CaF combination. Hatfield et al. (1942) found a considerable
decrease in blood Ca with increased fluorine intake.

Alkaline phosphatase showed increased activity in the birds of the three
experiments where the increase appeared in the 18 week, this finding ensure
that fluorine act on periostium which is the main source of AP enzyme, and
the hyperactivity of the periostium is considered the main cause of increased
AP activity (Rosenberger et al, 1979). This finding is in agreement with that
of increased AP in experimentally exposed cows to fluorosis by Potmann
(1979) who found an increase in AP activity in cows exposed to fluorine in
rations over one year exposure to CaF.

The hematological picture of hens in the 1% experiment showed a
highly significant decrease in RBCs number. The decrease was evident along
the 3 months period. The dose 1500 ppm showed more effect on inducing
anemia. PCV values were non signiﬁcagtly decreased in the 15t month while
the values were unchanged in the 22¢ and 3™ month. Hemoglobin values
were decreased which inversely correlated to the exposure dose. The mean
corpuscular volume show a highly significant increase in all exposed birds
indicating that anemia in this type of exposure of a macrocytic hypochromic
one. The results of mean corpuscular hemoglobin concentration ensure this
finding of hypochromacia which appeared clearly in the higher doses. In the
second experiment the changes behave the ffme way in RBCs number, PCV,
and hemoglobin concentration. In the 3 experiment, the changes in total
number of RBCs appeared in the 22¢ week, heclino%}]obin showed no
significant change, but MCHC values decreased at 3™¢, 4'2 week. The PCV
values showed a decrease correlated with the dose allover the test period.
The AL treatment appeared to have no therapeutic effect on blood
constituents in this part of experiment. The white blood cells showed no
significant changes allover the exposure time in all the three experiment. It is
apparent that there is no effect of fluorine on the WBCs. The change in
RBCs had been recorded in cattle in India where the most significant results
of fluorosis was the continuous fall in the hemoglobin and red cell contents
of blood (Majumdar and Ray, 1946) Slagvold (1934) in sheep. Shupe et al.
(1963) showed that fluorine had no effect on blood or haemobiotic centers.
Potmann (1979) found no significant changes in blood constituents in cows
fed CaF in ration for one year. The exerted effect in our result could be
referred to the high dose used in ration(1000, 1500 ppm).
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The effect of fluorides on body weight and productive activity have
been shown before (Schmidt et al 1954) who found no significant
differences in the milk or butter fat production of the controls or the animals
fed various amounts of sodium fluoride. In the same time fluorine exerted no
detrimental effect upon weight during the 1% thirty six months of
experiment. No differences could be detected in milk cow’s yield and
productivity with respect to weight gain and lactation in cows fed one year
CaF in ration (Potmann, 1979). Our results showed a significant effect of
fluoride as NaF in ration on body weight gain at a dose of 1500 ppm from
the 18t week and in the 224 week for 1000 ppm ration. This result could be
attributed to less feed consumption which also decreased. Egg production
and weight were decreased in fluorosed birds than control. In the same time
application of aluminum as an alleviating element has a significant effect on
correction of Fluoride , Iodine, T3 ,and T4 levels beside egg production in
fluorosed hens.On other hand application of aluminum oxide in the treatment
has undesirable effect on the calcium, and triglysride levels as well as on
alkaline phosphatase activity. Body weight gain (Table 10) appeared to be
not affected with aluminum addition to the diet during the 4 weeks of
experiment.

In conclusion the previous findings explain the toxic effects of
exposure to 1000 and 1500 ppm fluorine. Aluminum as an alleviating ion to
fluoride had diminished its level in serum but had no effect on its exerted
toxic effect of decreasing Ca, Mg, p in serum. Aluminum had also no effect
on the treatment of the hematological changes. The changes in egg weight,
egg production, body weight gain were also not significantly affected by the
addition of Al to ration. The ill response of the aforementioned exerted toxic
effects of fluorides to aluminum compound could clarify that the use of
aluminum must be in rations containing 1000 ppm as a maximum level.
Addition of Ca, P, Mg to the ration is recommended to equilibrate theire
level changes during absorption from the intestine or by their exhaustion
from bones due to their decrease in plasma of fluorosed birds. Fluorine
exerted its toxic effect not only on bone and teeth but also on the elemental
status and hormones such as thyroxin and triiodothyronine which needs more
investigations on the human beings exposed to industrial fluorosis either in
aluminum or superphosphate industry.
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Table (3): Mean of egg weight / week in fluoretic and treated hens.

Time | Control 1000 ppm 1500 ppm
in

week F. F.+ AL F. F.+ AL
1 37.060+0.085 | 33.545+0.230** | 35.330+0.33*D 33.666+0.650** | 37.500£0.960 D
2 38.118+0.554 | 32.428+0.286** | 35.230+0.110**D | 37.8000. 186 40.200+0.677
3 39.684+0.071 | 33.875+0.208** | 37.180+0.660*D 35.214+0,267** | 38.250+0.780 D
4 38.810+0.026 | 32.600+0.630** | 37.526+0.687 D 38.250+0,280 38.312+0.117

Table (4): Mean of week egg production / hen in fluoretic and treated hens.

Time | Control 1000 pps 500 ppii
1]
Week F. F.+ AL F. F.+ AL
1 1242840182 | 1.857£0.311 | 1.2000.163** | 0.600+0.157** |0.400+0.097**
2 1222540331 | 1.125£0.195% | 1.950:0.137D | 1.400+0.185*% | 1.050+0.086**
3 |2.500£0.346 | 1.12540.066** | 2.550+0.210 D 1.400+0.173** | 1.400+0.141%*
4 |4.000+0.21 |0.800+0.133** | 2.966+0.298* D | 1.400£0.133%* | 2.975+0.15**D
**  Sipnificant at P <0.01

*

D

Significant at P <0.05

Significant in comparison with treated hen at P <0.01
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