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The present study aimed to determine the toxicity of Fluoride on
haematological indices in some population residing in fluoride endemic area of
Dongergaon village of Chandrapur district, Maharashtra, India. The study
group was selected on the basis of elevated level of serum fluoride and
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symptoms of skeletal fluorosis. Various haematological parameters such as Hb,
TEC, TLC, HCT and PLT count were analysed. Statistical analysis was carried
out and the result showed that values of haematological indices in study group
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were significantly declined as compared to control group. The outcomes of the
present study indicated the reduction in Hb, TEC, HCT, increase in TLC and
non-significant change in PLT.
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I. INTRODUCTION in ground water has drawn worldwide attention due
to its considerable impact on human physiology.
Fluoride is naturally occurring contaminant in the Besides skeletal and dental tissues, high fluoride
environment. In various regions of the world, high permeability is known to allow fluoride ion penetrate

fluoride levels in drinking water poses a public health  cell membranes and accumulate in diverse soft tissues

2006)

contamination of ground water by fluoride has been

problem (Fawell et al, and extensive such as stomach, small intestine, liver, kidney and

brain, threatening the health of human and animal
reported in India (Susheela 1999), where endemic (Lech 2011).
fluorosis continues to be prevalent.

Further investigation revealed bone and teeth

Fluoride is a ubiquitous element present in ground

water, fluoridated foodstuffs, toothpaste and

dentifrices lead to an excessive fluoride exposure in

daily life (Barbier et al, 2011). Occurrence of fluoride

especially are the sink for fluorosis but in addition to
skeletal manifestations, chronic fluoride poisoning is
known to cause a variety of pathological changes in

non-skeletal or soft tissues (Teotia and Teotia 1991).
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Fluoride wusually enters in blood circulation by
absorption from duodenal and gastric mucosa via
passive diffusion. It causes gastrointestinal damage,
intermittent diarrhea, anorexia, flatulence, abdominal
pain, constipation, nausea and loss of appetite (Sondhi
et al, 1995; Shashi 1999; Susheela 2001 and Shashi et
al, 2010). It affects the formation of blood forming
cells i.e., hematopoietic cells in cavities of bone
marrow (Choubisa et al, 1996 and Sanchez et al,
2013). Moreover, it also causes anaemia or premature
erythrocyte deaths i.e. life span of RBCs decreases due
to membrane degeneration that turns them into
echinocytes (Shusheela and Moolenburgh 2001).

The deleterious effects of fluoride on blood have been
studied well in different experimental models
(Khandare et al, 2000; Cetin et al, 2004; Eren et al,
2005; Karadeniz and Altintas 2008 and Kant et al,
2009) but the studies which investigate the effects of
fluoride on soft tissues and skeletal of human
population did not report from Maharashtra and
especially from study area which is fluoride
contaminated (Kodate et al, 2016), population showed
the symptoms of skeletal fluorosis (Dhawas et al,
2013) as well as food grown in study area also
contains high amount of fluoride (Dhurvey and
Dhawas, 2013., Dhurvey et al,2021). Therefore, the
main objective of this investigation is to figure out the
haematological effects of fluoride toxicity on human

population residing in study area.

II. MATERIALS AND METHODS

Study Area

The

Maharashtra is endemic for fluorosis showing high

Warora tehsil of Chandrapur district of
fluoride levels in drinking water and selection of
Dongergaon village for present study from Warora
tehsil was made on the basis of available information
from our earlier ground water analysis which shows

the high fluoride content in drinking water. It is

located between 200 21°33.4” N to 200 1945.9” N
latitudes and 790 02°04.8” E to 780 57'35.7” E

longitudes, covering an area 342.46 hectares.

Selection of Study and Control Group

Study group was selected on the basis of fluoride
concentration in their serum samples and showed
symptoms of skeletal fluorosis. The skeletal fluorosis
was diagnosed clinically. The control group was
selected from Warora city where water fluoride level

in drinking water was below the permissible limit.

Collection of Blood Samples

After collection of those data, the blood samples were
collected from the diagnosed cases of skeletal fluorosis
and control group in non-reactive plastic vials and
brought to the laboratory for further haematological
analysis. The haematological indices studied in the
collected samples of blood were Haemoglobin (Hg),
Total Erythrocytes Count (TEC), Total Leukocytes
Count (TLC), Hematocrit (HCT) and Platelet Count
(PLT).

The obtained values of various haematological
indices were analyzed by comparing means and
represented by Mean + SD. The data was analyzed by
commercially available software package SPSS. The
values considered significant were represented by an

asterisk.
III. RESULTS AND DISCUSSION

The haematological analysis on blood samples of
study group which show the elevated level of serum
fluoride and symptoms of skeletal fluorosis of study
area and control group were studied which includes
Hg, TEC, TLC, HCT and PLT.

The results of the present study indicate that the

Haemoglobin content in the blood samples of control
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+ 1.3 which declined
slightly to 11.0 + 1.8 in the study group as compared

group measured about 15.1

to control group as well as Total Erythrocytes Count
measured about 5.3 + 0.6 and it reduced to 3.6 + 0.7**,
Total Leukocytes Count measured about 8960 + 1414
and it increased slightly to 11379 + 1489, the
percentage of Hematocrit measured about 42.5 + 3.01
and it reduced to 36.5 + 2.87** and the Platelet counts
measured about 261.12 + 71.83 and it reduced to 243 +
81.99 in the blood samples of control and study group
respectively (Table 1).

A few reports are present in the literature of fluorotic
anaemia. Though fluoride is capable of causing
anaemia, the individuals nutritional status is also
responsible for haemoglobin level. Bano et al, (1996)
and Swarrup et al, (1998) reported the excessive

intake of fluoride content reduced the level of

haemoglobin concentration in their respective studies.

The haematological analysis of present study also
elucidated a decrease of total haemoglobin level in
study group as compared to the control group. The
findings could be collaborated with the reports of
other workers in mammals (Shanthakumari and
Subramanian 2007; Choudhary et al, 2012 and
Atmaca et al, 2014). The possible explanation for this
decrease is the lysis and lower production of RBCs
due to decrease production of bone marrow result in
anaemia and low haemoglobin production (Sayyed
and Khan 2010).

Blood being most sensitive act as an indicator of
countless metabolic disorders. The present study
elucidated the significant decrease in the total
erythrocytes count in study group as compared to
control group. The findings on TEC is in agreement
with the reports of Mohiuddin and Reddy (1989) who
reported a reduction of RBC count in sheep, Saxena et
al, (2001) in Fish

Subramanian (2007) in Rats. However, in contrast

and Shanthakumari and

Gujarathi et al, (1991) reported increase in TEC in

buffalo calves. As well as in the present study the

total leukocytes counts increases in study group as
compared to control group. Similar results have been
reported by Sharma et al, (2006) and (2008). This
increase in leukocytes suggests that fluoride as a
foreign body may evoke the immune response
through the lymphocytes, which is more prone to the
fluoride and comes in action as its rapid increasing
number suggests. Maheswaran et al, (2008) reported
that the increased in WBC count might be due to the
tissue damage i.e. stimulation of the immune system
caused by sodium fluoride. The contradictory findings
are reported by Das et al, (2006) where significant
reduction in Neutrophil and Monocytes in rats
exposed to fluorides for 28 days is observed and they
concluded that these effects would lead to lowered

cellular immunity.

The hematocrit also recognized as an erythrocyte
volume fraction (EVF) or packed cell volume (PCV) is
the volume percentage (%) of RBCs in blood. The
present study elucidated the significant decrease in
the percentage of hematocrit in study group as
compared to control group. Similar results are
reported by Swarup and Singh (1989) in cattle and
Gujrathi et al, (1991) in buffaloes during Fluorosis. In
the present study the platelet counts shows non-
significant decrease in study group as compared to
control group. The results are in good agreement with
findings of Sharma et al, (2010) where they cleared it

may be due to bone marrow suppression.

Our present findings concords with many previous
The

interaction of toxic substance fluoride with various

studies on various experimental animals.

haematological ~parameters alters its normal
physiology. The erythrocytes count decreases which
may affect their Hb carrying capacity, consequently
Hb

nonsignificant change in platelets count and increase

lowering content and haematocrit. A
in leukocytes which might be due to the tissue

damage.
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TABLE 1. Different Haematological indices in control and study groups with Fluoride intoxication

S.N. Parameters Group Mean + SD
Control 15.1+1.3
1 Haemoglobin (gm%
globin (gm®) Study 11.0+1.8%*
Control 5.3+0.6
2 Total Erythrocytes Count (mill/Cumm
ythrocytes Count (mill/Cumm) ==, & 3.620.7%
Control 8960+1414
3 Total Leukocytes Count (/Cumm
4 ( ) Study 11379+1489**
4 Hematocrit (%) Control 42 5+3.01
0
Study 36.5+2.87**
Control 261.12+71.83
5 Total Platelets (thousand/Cumm
( ) Study 243+81.99

(**p < 0.01, n = 100)

IV. CONCLUSION

Thus, it is concluded that fluoride concentration
above the permissible limit in drinking water
causes various harmful effects on population
residing in the study area. There is an urgent
need of fluoride free drinking water supply,
defluoridation of currently available water
sources and their constant monitoring as well as
awareness about deleterious effects of fluoride

toxicity.
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