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Introduction: 
In India, Fluorosis (due to consumption of excess fluoride) is the most 
prevalent endemic disease which coexists in certain regions in the 
country. Fluorine is the most abundant element in nature, and about 
96% of fluoride in the human body is found in bones and teeth (1). 
Fluorosis is mainly three types i.e., dental, skeletal and non skeletal 
fluorosis. Dental fluorosis is a global multifactorial disease is not new 
to India, the reason being the shortage of good quality potable water 
and consumption of fluoride enriched water by people both in the 
urban and rural areas. Fluorides are mainly found in ground water 
when derived by the solvent action of water on the rocks and the soil 
of the earth's crust (2). Higher fluoride concentration exerts a 
negative effect on the course of metabolic processes and an 
individual may suffer from skeletal fluorosis, dental fluorosis, non-
skeletal manifestation or a combination of the above (3). ere is a 
risk of endemic fluorosis where the fluoride level is more than 1.0 mg 
L-1 in drinking water (4). e available data suggest that 15 States in 
India are endemic for Fluorosis ( fluoride level in drinking water >1.5 
mg/l), and about 62 million people in India suffer from dental, 
skeletal and non-skeletal fluorosis. Out of these; 6 million are 
children below the age of 14 years (5). 

e estimated range of safe and adequate intake of fluorides for 
adults is 1.5 to 4.0 mg per day and it is less for children and those with 
renal disease (6). Drinking water is the main source of fluoride, the 
causative factor for dental mottling. Low precipitation rate, 
unlimited use of ground water leads to the enrichment of various 
minerals including fluoride in the sub-soil structure (7). In addition 
to drinking water, fluoride enters the human body through air, food, 
beverages, fluoride enriched medicines, dental products like 
dentifrices and mouth rinses, sea fish, cheese and tea (8-12). 
Fluorosis has been found to cause severe side effects, not only to 
skeletal parts of the body (13-14) but also to the soft tissues like brain, 
liver, kidney and spinal cord (15-16).Earlier studies (17) reported that 
50-80% of the absorbed fluorides are eliminated by the kidneys 
indicating the chances of kidney damages due to fluorosis. Liver is 
the main organ for fluoride detoxification and, therefore, is highly 
susceptible to the fluoride intoxication (18). Various studies 
demonstrated that elevated levels of serum hepatic and renal 
enzymes have been found following fluoride intoxication indicating 
degenerative and inflammatory damages to the liver and kidney (19-
20).

Rajasthan is highly affected from fluorosis.  All the 33 districts have 

been declared as fluorosis prone area. Very little study has been 
published in the field of fluorosis. Hence, the objectives of present 
study are to assess the non-skeletal fluorosis in endemic fluoridated 
areas of Jaipur district of Rajasthan. 

MATERIALS AND METHODS
Study areas: e study was conducted in the two blocks (a)  Palera, 
Heerawala, Nayabas, Saipur and Birasana of Jamwaramgarh block, 
(b) Chitanukalan, Jugalpura, Sunder ka bas ,Peelwa and Sirsali of 
Amber of Jaipur district of Rajasthan, India with drinking water F 
levels of  more than 1.5 ppm, respectively ( Ministry of Drinking water 
and sanitation, Government of India and Public Health and 
Engineering Department, Government of Rajasthan, Jaipur).Except 
for the drinking water, there were no other sources of F exposure in 
the villages.

A sample group of 150 male and female children 6 to 14 years old 
exhibiting dental, skeletal and non-skeletal fluorosis consuming 
fluoride-contaminated water in endemic fluorosis areas of Jaipur 
district of Rajasthan, India were selected through a village level 
survey was conducted.

 A detailed questionnaire regarding their demographic details, 
written consent was taken and duration of F exposure. 

Fluoride sample collection and analysis: A 4 ml venous blood 
sample was collected from each selected subject after overnight 
fasting in a plain plastic  without any Vacutainer (BD) tubes
anticoagulant. A 24 hr urine sample and source of drinking water 
Tube well and Hand pump. Drinking water were collected in plastic 
falcon (Tarsons) tubes and investigated for fluoride levels. F 
concentration in each of the prepared solutions was estimated with 
the help of a F ion specific electrode (ermo Scientific Orion Star 
A329). De ionized water was used for all measurements. For 
calibration, four standard solutions of 10, 1, 0.1 and 0.01 ppm F 
concentration were prepared by serial dilution. 

1 mL of TISAB III was added to each 10 mL of standard solution and 
the instrument was calibrated. When calibrating, it was assumed 
that the added TISAB III had no effect on the standard concentration.
Fluoride determination in the drinking water was carried out 
potentiometrically with a fluoride ion specific electrode (ermo 
Scientific Orion Star A329). Urinary fluoride was estimated by the 
method of Hall et al (21).

Assessment of Non-skeletal fluorosis in 
children of Jaipur district of Rajasthan, 

India

   Assessment of non skeletal fluorosis in the children (6-14 years) was conducted in the two blocks (a) Palera,   
          Heerawala, Nayabas, Saipur and Birasana of Jamwaramgarh block, (b) Chitanukalan, Jugalpura,Sunder ka bas 
,Peelwa and Sirsali of Amber of Jaipur district of Rajasthan, India of the children of the study villages. Serum samples of these children showed 
elevated levels of alkaline phosphatase (ALP), serum glutamic transaminase (SGOT), Serum glutamic pyruvic transaminise (SGPT), and 
serum Bilirubin. us our data shows that High fluoride concentration in serum level affect the liver function. is finding is also associated 
with impaired liver function as assessed by biochemical parameters. Increased fluoride concentration in drinking water is also responsible for 
the increased the disease pattern.
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Blood samples were left to clot at room temperature, and serum was 
separated by centrifugation. Serum fluoride was also estimated by 
the method of Hall et al (21).Using the ermo Scientific Orion Star 
A329.

Assessment of Non skeletal fluorosis: 
Biochemical analysis of clinical test is liver and renal function test 
performed to assess the Non skeletal fluorosis.

1. Evaluation of renal function test 
 Serum sample was used for the usual tests and the remainder was 

oconserved at -20 C (22).e.g. Serum Creatinine, Blood Urea

(I). Estimation of serum creatinine:
e creatinine in test serum was estimated by standard enzymatic 
method (Picric acid method) (23). In to a series of test tubes equal 
volume of 1 mL reagent and 0.1mL of test serum added and mixed 
gently by using semi auto analyser (ADONIS). 

(II). Estimation Blood Urea:
Blood urea in test serum was determined by standard enzymatic 
method (UV KINETIC/GLDH)  (24) and later modified (25). Add 0.1 
mL of test serum sample to 1 mL of reagent in test tubes kept in a 
series, mixed gently by using semi auto analyser.

2. Evaluation of liver function test 
Serum sample was used for the usual tests and the remainder was 

oconserved at -20 C. (22).e.g. SGOT, SGPT, ALP and Total bilirubin

(I).Estimation of serum glutamic transaminase (SGOT)
e Serum glutamic transaminase in test serum was estimated by 
(26). Add 0.1 mL of test serum to 1 mL of SGOT reagent in test tubes 
kept in series mixed gently and aspirated and results were recorded. 

(II).Estimation of serum glutamic pyruvic transaminise (SGPT)
e serum glutamic pyruvic transaminise was determined by (26). 
Add 0.1 mL of test serum to 1 mL of SGPT reagent in test tubes kept in 
series, mixed gently and aspirated and the results were recorded.

(III).Estimation of alkaline phosphatase:
Alkaline Phosphatase was determined by (26).Add 20µl of test serum 
to 1 mL reagent test tubes kept in series, mixed gently and aspirated 
and results were recorded.

(IV).Estimation of total bilirubin:
e total bilrubin was determined by standard enzymatic method 
(27). In to a series of test tubes containing 1mL total bilirubin reagent, 
0.1 ml of test serum was added, mixed gently and incubated for 5min. 

0at 37 C and then aspirated. e results obtained were recorded.

Ethical approval: e protocol for this study was approved from the 
Ethical Committee of Desert Medicine Research Centre (ICMR), 
Jodhpur. All work was performed according to the ICMR guidelines, 
New Delhi, India for human experimentation in biomedical research. 
Before the sample collection a written consent was obtained from 
each participants or their parents or legal guardians.

RESULTS AND DISCUSSION
Fluorosis is major problem in India as well as in Rajasthan.  Study 
area is Jaipur District of Rajasthan. Age of the children is 6-14 years 
old school going children.

tal 150 subjects are involved from the two Blocks of rural area of 
Jaipur District. Each Block is divide in 5 village. Total 10 villages are 
involved in the study. From each village 15 children are involved in the 
study protocol. Biochemical analysis of clinical test is renal function 
and liver function test performed to assess the non skeletal fluorosis. 
Village wise biochemical analysis of renal function test carried out 
for estimate the blood urea and serum creatinine content in the 
blood of the children in the Jamwaramgarh block of the Jaipur district 
of Rajasthan. Blood urea and serum creatinine content in the blood 
was found in children of the  Birasana village (20.5-36.1 MG/DL ), 
(0.76-0.98 MG/DL) followed by Saipur (18.4-27.1 MG/DL), (0.78-0.98 
MG/DL)  Palera (18.4-29.4 MG/DL), (0.78-0.93 MG/DL), Heerawala 
(19-34.1 MG/DL), (0.77-1.10 MG/DL) and Nayabas (18.4-39.4 

MG/DL), (0.79-1.00 MG/DL). Liver function test carried out for 
estimate the serum bilirubin, S.G.O.T, S.G.P.T and Serum Alkaline 
Phosphatase content in the blood was found in children of the  
Birasana village (0.75-0.96 MG/DL), (10.8-36.8 U/L), (9.0-35.7 U/L), 
(5-11 KAU/L) followed by Saipur (0.69-1.00 MG/DL), (11.5-46.7 U/L), 
(8.3-41.4 U/L), (6-11 KAU/L), Palera (0.67-0.97 MG/DL), (12.4-31.6 
U/L), (8.2-24.7 U/L), (6-11 KAU/L), Heerawala (0.45-0.89 MG/DL), 
(12.9-24.4 U/L), (7.40-20.5 U/L), (6-11 KAU/L) and Nayabas (0.72-0.96 
MG/DL), (20.1-37.8 U/L), (11.8-30.6  U/L), (6-11 KAU/L) in 
Jamwaramgarh block of the Jaipur district Table.1. Village wise 
biochemical analysis of renal function test also carried out Amber 
block of Jaipur district for estimate the blood urea and serum 
creatinine content in the blood of the children in the Amber block of 
the Jaipur district of Rajasthan. Blood urea and serum creatinine 
content in the blood was found in children of the Sirsali village (22.1-
40.2 MG/DL ), (0.80-1.00 MG/DL) followed by Peelwa (22.5-40.2 
MG/DL), (0.82-1.20 MG/DL)  Sunder ka bas (22.2-40.1 MG/DL), (0.80-
1.00 MG/DL), Jugalpura (20.8-38.2 MG/DL), (0.75-1.00 MG/DL) and 
Chitanukalan (26.3-38.8 MG/DL), (0.76-0.97 MG/DL). Liver function 
test carried out for estimate the serum bilirubin, S.G.O.T, S.G.P.T and 
Serum Alkaline Phosphatase content in the blood was found in 
children of the  Sirsali village (0.70-0.98 MG/DL), (14.2-48.1U/L), 
(7.10-40.2 U/L), (7-11 KAU/L) followed by Peelwa (0.72-1.10 MG/DL), 
(12.8-48.2 U/L), (16.9-43.8 U/L), (7-13 KAU/L), Sunder ka bas (0.74-
1.10 MG/DL), (22.1-42.1 U/L), (15.3-35.1 U/L), (6-12 KAU/L), 
Jugalpura (0.70-1.15 MG/DL), (14.7-58.3 U/L), (15.8-66.3 U/L), (7-14 
KAU/L) and Chitanukalan (0.65-1.00 MG/DL), (15.1-54.6 U/L), (10.1-
42.4 U/L), (6-11 KAU/L) Table.2. e F concentration found in blood 
by using biochemical analysis of clinical test is renal function and 
liver function test performed to assess the non skeletal fluorosis 
(Table.1-2). 

ere was a significant increase in serum levels of serum glutamic 
transaminase (SGOT), Serum glutamic pyruvic transaminise (SGPT) 
(Table 1) and alkaline phosphatase (ALP), serum glutamic 
transaminase (SGOT), Serum glutamic pyruvic transaminise 
(SGPT), and serum Bilirubin levels of fluorotic children (Table 2). No 
significant difference in serum levels of blood urea and serum 
creatinine was found (Table 1-2).

Serum ALT and AST, well-known markers of liver function were 
significantly elevated in the fluorotic children, indicating liver cell 
damage and disturbed liver function. Similar results have been 
reported in earlier studies on fluorotic individuals (28-29). Fluoride is 
known to inhibit protein synthesis mainly due to impairment of 
peptide chain initiation and by interfering with peptide chains on 
ribosome's (28-29). In the present study, a slight but significant 
increase in serum SGOT, SGPT, Serum Alkaline Phosphatase (ALP) 
and serum bilirubin levels in children of Jaipur district of Rajasthan, 
India. 

Table. 1. Non-skeletal fluorosis using Serum (Blood) for Renal 
Function Test and Liver    Function Test: ADONIS auto analyzer
District: Jaipur 1. Block: Jamwaramgarh
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Table. 2. Non-skeletal fluorosis using Serum (Blood) for Renal 
Function Test and Liver Function Test:ADONIS auto analyzer
District: Jaipur 2. Block: Amber

Conclusion
us our data shows that High fluoride concentration in serum level 
affect the liver function.

In addition to typical manifestations of non skeletal fluorosis as an 
expression of environmental fluoride toxicity. is finding is also 
associated with impaired liver function as assessed by biochemical 
parameters. In view of high fluoride content in the water associated 
fluoride toxicity among the children and I advised the local 
administration to provide an alternative drinking water supply.

References:
1.           Park, K. (2011). Park's text book of preventive and social medicine. Ed 21. Banarasis 

das  Bhanot  Publishers, Prem nagar, Jabalpur, India. 1167, p: 577. 
2.           Wedepohl, K.H.(1974). Hand book of geochemistry. Springerverlage berlin. 

(Ed.:Heidelberg). New York. 2, 9 K-1 pp. 
3.           Susheela, A.K., and Kharb, P. (1990). Arotic calcification in chronic in chronic 

fluoride poisoning: Biochemical and electro microscopic evidence. Expe. Mole. 
Pathol, 53, 72-80.  

4.           Bo, Z., Mei, H., Yongsheng, Z., Xueyu, L., Xuelin, Z., Jun, D. (2003).Distribution and risk 
assessment of fluoride in drinking water in the west plain region of Jilin province, 
China. Environ. Geochem. Health, 25: 421-431.

5.       Susheela, A.K. (2001). Fluorosis: Indian scenario: A treatise on fluorosis. Fluorosis 
Research and Rural Development Foundation; New Delhi, India. 

6.           Weidmann, S.M., Weatherell, J.A. (1970). Fluorides and Human Health. Geneva: 
World Health Organization, p. 104. 

7.        Michael, A.A. (1976). e impact of modern irrigation technology in the Indus and 
Helmand Basins of South West Asia. In: e Careless Technology. 

8.         Burt, B.A. (1992). e challenging patterns of systematic fluoride intake. J Dent Res., 
71(5): 1228-37.

9.           Mascarenhas, A.K. (2000). Risk factors for dental fluorosis: a review of literature. 
Pediatr Dent, 22: 269-77.

10.        Levy, S.M., Zarei, M.Z. (1999). Evaluation of fluoride exposures in children. J Dent for 
children, 58: 467-72.

11.         Warren, J.J., S.M. Levy, (1999). A review of fluoride dentifrice related to dental 
fluorosis. Pediatr Dent, 21: 265-71. 

12.         Passmore, R. Nicol, B.M., Rao, M.N., Beaton, G.H., Demayer, E.M. (1974). Hand book 
on Human Nutritional Requirements. Monogr Ser World Health Organ, 61:1-66. 

13.       Finkelman, R. B., H. E. Belkin, and B. Zheng (1999). Health impacts of domestic coal 
use in China.Proc. Natl. Acad. Sci. 96(7):3427-3431.

14.       Wei, Z. (1979). Endemic food-borne fluorosis inGui zhou, China. Prev Med J 13:148-
151.

15.       Guan, Z.-Z., Y.-N. Wang, K.-Q. Xiao, D.-Y. Dai, Y.-H. Chen, J.-L. Liu, P. Sindelar, and G. 
Dallner (1998). Influence of chronic fluorosis on membrane lipids in rat brain. 
Neurotoxicol.Teratol. 20(5):537-542.

16.       Wang, A. G., T. Xia, R. Ru, J. Yuan, X. Chen, K. Yang, and K. Yang (2004). Antagonistic 
effect of selenium on oxidative stress, DNA damage, and apoptosis induced by 
fluoride in human hepatocytes. Fluoride 37(2):107-116.

17.        Guan, Z.-Z., K.-Q. Xiao, X.-Y. Zeng, Y.-G. Long, Y.-H. Cheng, S.-F. Jiang, and Y.-N. Wang 
(2000). Changed cellular membrane lipid composition and lipid peroxidation of 
kidney in rats with chronic fluorosis. Arch. Toxicol. 74(10):602-608.

18.       Wang, W. and Y. Li (2002). Environmental epidemiology of fluorine and its effects on 
health. Soil Environ. Sci. 11(4):383-387.

19.     Shivashankara, A., Y. S. Shankara, S. H. Rao, and P. G. Bhat (2000). A clinical and 
biochemical study of chronic fluoride toxicity in children of Kheru anda of 
Gulbarga district, Karnataka, India. Fluoride 33(2):66-73.

20.         Shashi, A. and S. apar (2001). Histopathology of fluoride-induced hepato toxicity 
in rabbits. Fluoride 34(1):34-42.

21.    Hall, L.L., Smith, F., Hodge, H.C.(1972). Direct determination of ionic fluoride in 
biological fluids. Clin chem , 18:1455-8.

22.     Saralakumari, D., Varadacharyulu, N.C., and Ramakrishna Rao, P. (1988) Effect of 
fluoride toxicity on growth and lipids in liver, kidney and serum in rats. Arogya - 
Journal of Health Science 14: 24-29.

23.         Fabing DL and ErtinghausenG Clin. Chem J (1971). 17:391.
24.         Talk H and Schubert GE, Klin. Wochsher (1965). 43: 173.
25.         Tiffany To. Jansen JM Burtisca Overten JB and Scott CD. Clin Chem (1972).18: 829.
26.         IFFC J Clin Chem Biochem. (1986). 24: 481-510.
27.         Peariman FC and Lee RTY. Clin Chem J. (1974). 24: 447.
28.      Chinoy NJ, Narayana MV, Sequeira E, Joshi SM, Barot JM, Purohit RM, et al (1992). 

Studies on effects of fluoride in 36 villages of Mehsana district, North Gujarat. 
Fluoride. 25(3):101-10.

29.       Mathews Michael, Barot VV, Chinoy NJ (1996). Investigations of soft tissue functions 
in fluorotic individuals of North Gujarat. Fluoride. 29(2):63-71.

1. Naya
bas 

15 7-13 18.4-
39.4

0.79-
1.00

0.72-
0.96

20.1-
37.8

11.8-
30.6

6-11

2 Heer
awala 

15 7-14 19-34.1 0.77-
1.10

0.45-
0.89

12.9-
24.4

7.40-
20.5

6-11

3 Paled
a 

15 8-13 18.4-29.4 0.78-
0.93

0.67-
0.97

12.4-
31.6

8.2-
24.7

6-11

4 Saipu
r 

15 7-14 18.4-27.1 0.78-
0.98

0.69-
1.00

11.5-
46.7

8.3-
41.4

6-11

5 Biras
ana 

15 8-14 20.5-36.1 0.76-
0.98

0.75-
0.96

10.8-
36.8

9.0-
35.7

5-11

S.N
o

Name 
of 
Village

No. 
of 
child
ren 
Exa
mine
d

Age 
range 
(years
)

Renal 
Function 
Test

Liver Function Test

Blood
Urea
range
(15-40 
MG/D
L)

S.Crea
tinine
range
(0.8-
1.5) 
MG/D
L

S.Bilir
ubin 
Range
(0.2-
1.0) 
MG/D
L

S.G.O
.T
rang
e
(08-
40 
U/L)

S.G.
P.T
ran
ge
(5-
35 
U/L
)

S.Alkal
ine 
Ptase
range
(4-11 
KAU/L
)

1. Chitan
u kalan 

15 8-14 26.3-
38.8

0.76-
0.97

0.65-
1.00

15.1-
54.6

10.1-
42.4

6-11

2 Jugalpu
ra 

15 8-14 20.8-
38.2

0.75-
1.00

0.70-
1.15

14.7-
58.3

15.8-
66.3

7-14

3 Sunder 
ka bas 

15 7-14 22.2-
40.1

0.80-
1.00

0.74-
1.10

22.1-
42.1

15.3-
35.1

6-12

4 Peelwa 15 7-14 22.5-
40.2

0.82-
1.20

0.72-
1.10

12.8-
48.2

16.9-
43.8

7-13

5 Sirsali 15 8-14 22.1-
40.2

0.80-
1.00

0.70-
0.98

14.2-
48.1

7.10-
40.2

7-11

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH5

Original Research PaperVolume : 5 | Issue : 12 | December-2016  • ISSN No 2277 - 8179 | IF : 3.508 | IC Value : 78.46


