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Is Drinking Groundwater in India Safe for the Health 
of Domestic Animals with Respect to Fluoride?
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Introduction

80 decades ago, in rural India, cattle herders used to feed water 
to their domesticated animals from nearby fresh water sources, 
such as open-wells, ponds, rivers, etc. But ever since hand-pumps 
and bore- wells became available in rural areas, villagers started 
feeding their animals their water. In fact, hand-pumps are not only 
sources of drinking water for animals (Figures 1-6) but humans 
also use water from these sources for drinking, cooking and various  

 
domestic purposes (Figure 7). In fact, “Dracunculus Eradication 
Programme” has been the reason behind the high number of these 
groundwater sources in the country [1]. Because the drcunculiasis 
disease, caused by infection of human nematode or dracunculus 
worm (Dracunculus medinensis), was endemic or more prevalent 
especially in the rural areas, hand-pumps and bore wells were 
dug at various places to break the life cycle of this dreaded worm 
[2-4]. But at that time people did not know that there is fluoride 
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Abstract 

In rural India, most livestock keepers feed their livestock with water from hand-pumps and bore-wells as these sources of drinking water 
are abundant and easily accessible. But most of these water sources have been found to have fluoride content much higher than the prescribed 
standards of 1.0 or 1.5 ppm. Drinking such water again and again for a long time not only worsens the health of animals but also leads to a dangerous 
disease called fluorosis (hydrofluorosis). Due to this disease, the teeth of the animals become weak and discoloured (dental fluorosis) and also 
fall out soon, while the animals start walking with a limp (skeletal fluorosis). In chronic fluoride exposure, many health problems such as gastro-
intestinal discomforts, body weakness, polydipsia, polyuria, frequent abortions etc. also develop in domestic animals. At 1.5-4.4 ppm of  fluoride in 
drinking groundwater, 28.3-70.2% and 25.7-64.1% of different species of domestic animals including cattle (Bos taurus), water buffaloes (Bubalus 
bubalis), sheep (Ovis aries), and goats (Capra hircus) are found to be afflicted with dental and skeletal fluorosis, respectively. In rural India, > 90% 
of drinking groundwater sources is naturally contaminated with fluoride. Fluoride is present in groundwater in 23 of the country’s 37 states and 
union territories. Among these states, 70–100% districts in the states of Andhra Pradesh, Gujarat, Rajasthan, and Telangana and 40–70% districts in 
the rest of the states have fluoride-contaminated groundwater with maximum allowable levels >1.0 ppm or 1.5 ppm. Based on published reports on 
endemic hydrofluorosis in various species of domestic animals, such water is not safe for the health of the animals. In the present communication, 
attention has been drawn to the concerned people whether the groundwater of rural areas of India is safe for the health of animals in terms of 
fluoride or not. Along with this, in this article, attention has also been given to how domesticated animals can be saved from hydro fluorosis.
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chemical in the water of these manmade drinking water sources. 
In the present communication, attention has been drawn to the 
concerned people whether the groundwater of rural areas of 
India is safe for the health of animals in terms of fluoride or not. 

Along with this, in this article, attention has also been given to how 
domesticated animals can be saved from the ill effects of fluoride 
containing groundwater.

Figures 1-6: Different species of domesticated animals drink water from hand-pumps as these sources are easily available and highly 
approachable in most of the rural areas in India.
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Is groundwater Safe for Animal Health?

In rural India, > 90% of drinking groundwater of different 
sources, mainly hand-pumps and bore-wells, is naturally 
contaminated with fluoride [5]. Fluoride is present in groundwater 
in 23 of the country’s 37 states and union territories in varying 
amounts (Figure 8). Among these states, 70–100% districts in the 
states of Andhra Pradesh, Gujarat, Rajasthan, and Telangana and 40–
70% districts in the rest of the states have fluoride-contaminated 
groundwater with maximum allowable levels >1.0 ppm or 1.5 ppm 
[6-8]. In general, drinking of groundwater having fluoride below 
this standard value is beneficial and helpful in the mineralization 

of teeth and bones. But, long-term drinking of water containing 
fluoride above 1.0 ppm or 1.5 ppm is harmful and worsens the health 
of both humans and animals. In fact, such fluoridated water mainly 
has the potential to damage teeth and bones to varying degrees. 
Eventually, prolonged exposure to fluoride through drinking water 
leads to the development of a dangerous disease called fluorosis, 
not only in humans [9-20] but also in various species of wild [21-
23] and domestic animals [24-41]. Fluorosis developed by drinking 
of fluoridated water is also termed as “hydrofluorosis”. Depending 
on the organs affected, fluorosis is classified or categorized into 
dental fluorosis, skeletal fluorosis, and non-skeletal fluorosis in 
both humans and animals. 

Figure 7: Not only have domesticated animals’ drunk water from hand-pumps but also their owners use this water for drinking, cooking, and 
other domestic purposes.

Figure 8: Map of India showing fluoride (in ppm) contamination of drinking groundwater in different states and union territories [20].
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Dental Fluorosis

The earliest visible pathognomonic sign of hydrofluorosis in 
diverse species of domestic animals, such as cattle (Bos taurus), 
water buffaloes (Bubalus bubalis), sheep (Ovis aries), goats (Capra 
hircus), horses (Equus caballus), donkeys (Equus asinus), and 
dromedary camels (Camelus dromedarius), is the dental mottling 
[42]. This is the most recognizable, irreversible, sensitive, and 
indexive sign of fluorosis. In rural India, dental fluorosis is rampant 
in these animals and is characterized with bilateral, striated, and 
light to deep brownish staining on teeth surface (Figures 9 & 10). 
In some cases, unusual dental staining is also possible in the form 
of light to deep brownish spots, patches, and fine dots or granules 
on the surface of teeth. In severe dental fluorosis, pronounced loss 

of teeth supporting alveolar bone with recession and swelling of 
gingival and excessive wearing of teeth giving a wavy appearance 
have also been observed in most  of the old animals. In the country, 
at 1.5-4.4 ppm of fluoride in drinking groundwater, 28.3-70.2% 
of different species of domestic animals are found to be afflicted 
with dental fluorosis [31]. However, immature animals are more 
susceptible and have low tolerance to fluoride exposure [35]. 
Therefore, calves have been considered as ideal bio-indicators for 
endemic of fluorosis [35,43,44]. Whatsoever, in severe state of 
dental fluorosis teeth become weak and fall out in early age. This 
is enough to cause difficulty in grazing and chewing, animals die of 
hunger and cachexia at an early age [6,45]. Nevertheless, the death 
of animals at a young age has economic consequences for herders. 
But most of the cattle herders are unaware of this.

Figures 9 & 10: Dental fluorosis in bovine calves < 2 months of age due to drinking of groundwater in rural areas of India characterised with 
stratified brownish yellow staining [28].

Skeletal Fluorosis

Figures 11 & 12: Domestic animals suffering with chronic skeletal fluorosis due to drinking of fluoridated groundwater in rural areas of India 
characterised with lameness in hind legs, enlarged joints, debility, invalidism, wasting of body muscles, and bony lesions in ribs, metacarpus 
and metatarsus regions [25,33].
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Long-term drinking of fluoridated groundwater also affects 
or causes bone changes or anomalies that are more painful and 
reduce the mobility of animals at a young age. The most common 
bone changes are found as periosteal exostosis, osteosclerosis, 
osteoporosis, and osteophytosis [46-49]. These changes manifest 
clinically as vague aches and pains in the body and joints that are 
associated with stiffness or rigidity and lameness, stunted growth, 
obvious bone lesions, and a cracking or snapping sound in the legs 
when walking in animals [24-41]. In addition, these progressive 
and irreversible bone changes become more severe as the amount 
of fluoride in drinking water increases and the advancement 
of animals age. Excess accumulation of fluoride in muscles also 
reduces or restricts the movement of bones, causing lameness 
in animals. Although intermittent lameness, enlarged joints, 
emaciation, mortality, hoof deformities, body muscle wasting, 
and exostosis of bones or lesions in the jaw, ribs, metacarpus, and 
metatarsus regions are well recognized in animals afflicted with 
severe skeletal fluorosis (Figures 11 & 12). In the country, at 1.5-4.4 
ppm of fluoride in drinking groundwater, 25.7-64.1% of different 
species of domestic animals are found to be afflicted with mild to 
severe skeletal fluorosis [31].

Non-Skeletal Fluorosis 

Fluoride in drinking water can also affect the soft organs of the 
body and cause various health complaints in animals. Fluoride-
induced diverse changes in different organs or health complaints 
are referred to as non-skeletal fluorosis. Among various species of 
animals, the most common and prevalent health complications or 
complaints such as gastrointestinal discomforts, frequent tendency 
to urinate (polyuria) / itching in the region, frequently intake of 
water (polydipsia), muscles/body weakness, allergic reactions, 
irregular reproductive cycles, abortion, still birth etc. are found due 
to resultant of chronic hydrofluorosis [24-41]. It is not necessary 
that all these health problems occur in the same animal and they 
are all reversible after withdrawal of fluoride exposure [42].

Interestingly, the prevalence and severity of hydrofluorosis in 
domestic animals are not found to be the same, but vary greatly, 
at nearly identical fluoride concentrations in drinking water from 
different geographic regions. This indicates that certain factors are 
involved and responsible for controlling fluoride toxicosis. These 
have been well studied in both animals and humans. The most 
important and common determinants are: fluoride concentration in 
drinking water and its duration and frequency of exposure, density 
or rate of bio-accumulation of fluoride, chemical constituents in 
drinking water, age, sex, habits, food constituents, environmental 
factors, individual susceptibility and biological response or 
tolerance, health, and genetics of an individual [50-57].

Prevention and Control of hydrofluorosis 

Hydrofluorosis disease can be prevented and controlled in 
domestic animals with a little efforts and precautions. But once 
this disease occurs in animals, there is no cure for it. In fact, this 
disease is irreversible. Therefore, prevention is the only option to 
cure or treatment for this disease. In order that this disease does 
not occur in these animals, it is necessary that these animals should 

be fed only fluoride-free water or very little fluoride-rich water 
(< 1.0 ppm fluoride in drinking water). To obtain fluoride free 
water, defluoridation of fluoridated water can be done by adopting 
Nalgonda defluoridation technology which is ideal and not very 
costly in terms of cost. Another option, rainwater harvesting and 
conservation is the most suitable and easiest way to get regular 
fluoride - free drinking water for animals. One more effective 
option is to provide fresh surface waters (ponds, reservoirs, dams, 
etc.) instead of groundwater (hand- pump and bore-well water) to 
domestic animals which contain fluoride in the range of 0.01-0.3 
ppm [6,58]. To prevent this disease, it is more important to give 
healthy food to the animal and bring awareness among the villagers 
or animal keepers.

Conclusion

In rural India, based on available scientific reports, it is clear that 
feeding groundwater to animals is not safe for their health. Because, 
groundwater of most of the hand-pumps and bore-wells have been 
found to be contaminated with fluoride (> 1.0 or 1.5 ppm). Feeding 
this type of water to animals causes great harm to their health 
and causes a disease called fluorosis (hydrofluorosis). Drinking of 
such fluoridated groundwater is also harmful to villager’s health 
[59]. Due to this disease, the teeth of the animals become weak at 
an early age and fall quickly (dental fluorosis), the same animals 
also become victims of lameness (skeletal fluorosis). Thousands 
of domestic animals in rural areas of the country are found to be 
afflicted with hydrofluorosis. Therefore, there is a need to run a 
campaign at the national level to prevent this disease in animals in 
India. Because these animals are not only an economic source for 
the villagers, but also play an important role in strengthening the 
rural economy in the country.

Acknowledgement

The author thanks to Dr. Pallavi Choubisa, Department of 
Obstetrics and Gynaecology, RNT Medical College and Pannadhay 
Zanana Hospital, Udaipur, Rajasthan 313002, India for cooperation.

Conflict of Interest

No conflict of interest.

References
1. Choubisa SL (2018) Fluoride distribution in drinking groundwater in 

Rajasthan, India. Curr Sci 114(9): 1851-1857. 

2. Choubisa SL (2002) Guinea worm (Dracunculus medinensis) in Rajasthan, 
India: A case report. J Parasit Dis 26(2): 105-106.

3. Choubisa SL, Verma R, Choubisa L (2010) Dracunculiasis in tribal region 
of Rajasthan (India): A case report. J Parasit Dis 34(2): 94-96.

4. Choubisa SL (2022) A historical dreaded human nematode parasite, 
Dracunculus worm (Dracunculus medinensis) whose awe is still alive in 
elderly of India! Can’t it reappear in India (editorial)? Austin Pub Health 
6(1): 1-4.

5. Choubisa SL (2018) A brief and critical review on hydrofluorosis in 
diverse species of domestic animals in India. Environ Geochem Health 
40(1): 99-114. 

6. Adler P, Armstrong WD, Bell ME, Bhussry BR, Büttner W, et al. (1970) 
Fluorides and human health. World Health Organization Monograph 
Series No. 59. Geneva: World Health Organization. 

http://dx.doi.org/10.33552/AAHDS.2023.02.000544
https://pubmed.ncbi.nlm.nih.gov/21966128/
https://pubmed.ncbi.nlm.nih.gov/21966128/
https://link.springer.com/article/10.1007/s10653-017-9913-x
https://link.springer.com/article/10.1007/s10653-017-9913-x
https://link.springer.com/article/10.1007/s10653-017-9913-x


Archives of Animal Husbandry & Dairy Science                                                                                                                Volume 2-Issue 4

Citation: Shanti Lal Choubisa*. Is Drinking Groundwater in India Safe for the Health of Domestic Animals with Respect to Fluoride?. 
Arch Animal Husb & Dairy Sci. 2(4): 2023. AAHDS.MS.ID.000544. DOI: 10.33552/AAHDS.2023.02.000544.

Page 6 of 7

7. ICMR (Indian Council of Medical Research) (1974) Manual of standards 
of quality for drinking water supplies. Special report series No. 44, 
Indian Council of Medical Research, New Delhi.

8. BIS (Bureau of Indian Standards) (2012) Indian standard drinking water-
specification. 2nd revision. New Delhi: Bureau of Indian Standards, New 
Delhi.

9. Choubisa SL, Sompura K (1996) Dental fluorosis in tribal villages of 
Dungarpur district (Rajasthan). Poll Res 15(1): 45-47.

10. Choubisa SL, Choubisa DK, Joshi SC, Choubisa L (1997) Fluorosis in some 
tribal villages of Dungarpur district of Rajasthan, India. Fluoride 30(4): 
223-228.

11. Choubisa SL (1997) Fluoride distribution and fluorosis in some villages 
of Banswara district of Rajasthan. Indian J Environ Health 39(4): 281-
288.

12. Choubisa SL (1998) Fluorosis in some tribal villages of Udaipur district 
(Rajasthan). J Environ Biol 19(4): 341-352.

13. Choubisa SL (1999) Chronic fluoride intoxication (fluorosis) in tribes 
and their domestic animals. Intl J Environ Stud 56(5): 703-716.

14. Choubisa SL (2001) Endemic fluorosis in southern Rajasthan (India). 
Fluoride 34(1): 61-70.

15. Choubisa SL, Choubisa L, Choubisa DK (2001) Endemic fluorosis in 
Rajasthan. Indian J Environ Health 43(4): 177-189.

16. Choubisa SL (2012) Fluoride in drinking water and its toxcosis in tribals, 
Rajasthan, India. Proc Natl Acad Sci, India Sect B: Biol Sci 82(2): 325-330. 

17. Choubisa SL (2018) A brief and critical review of hydrofluorosis in 
Rajasthan, India. Fluoride 51(1): 13-33.

18. Choubisa SL, Choubisa D (2019) Genu-valgum (knock-knee) syndrome 
in fluorosis- endemic Rajasthan and its current status in India. Fluoride 
52(2): 161-168.

19. Choubisa SL (2022) Status of chronic fluoride exposure and its adverse 
health consequences in the tribal people of the scheduled area of 
Rajasthan, India. Fluoride 55(1): 8-30.

20. Choubisa SL, Choubisa D, Choubisa A (2023) Fluoride contamination 
of groundwater and its threat to health of villagers and their domestic 
animals and agriculture crops in rural Rajasthan, India. Environ 
Geochem Health 45(3): 607-628.  

21. Shupe JL , Olson AE , Peterson HB , Low JB (1984) Fluoride toxicosis in 
wild ungulates. J Am Vet Med Assoc 185(11):1295-300.

22. Shupe JL, Olson AE, Sharma RP (1972) Fluoride toxicity in domestic and 
wild animals. Clin Toxicol 5(2):195-213. 

23. James RN, Ming-ho Y (1976) Fluorosis in black-tailed deer. J Wildlife Dis 
12: 39-41.

24. Choubisa SL, Pandya H, Choubisa DK, Sharma OP, Bhatt SK, Khan IA 
(1996) Osteo-dental fluorosis in bovines of tribal region in Dungarpur 
(Rajasthan). J Environ Biol 17(2): 85-92.

25. Choubisa SL (1999) Some observations on endemic fluorosis in domestic 
animals of southern Rajasthan (India). Vet Res Commun 23(7): 457-465.

26. Choubisa SL (2000) Fluoride toxicity in domestic animals in Southern 
Rajasthan. Pashudhan 15(4): 5.

27. Choubisa SL (2007) Fluoridated ground water and its toxic effects on 
domesticated animals residing in rural tribal areas of Rajasthan (India). 
Intl J Environ Stud 64(2): 151-159.

28. Choubisa SL (2008) Dental fluorosis in domestic animals. Curr Sci 
95(12): 1674-1675. 

29. Choubisa SL (2010) Osteo-dental fluorosis in horses and donkeys of 
Rajasthan, India. Fluoride 43(1): 5-10.

30. Choubisa SL (2010) Fluorosis in dromedary camels of Rajasthan, India. 
Fluoride 43(3): 194-199.

31. Choubisa SL, Mishra GV, Sheikh Z, Bhardwaj B, Mali P, et al. (2011) Toxic 
effects of fluoride in domestic animals. Adv Pharmacol Toxicol 12(2): 
29-37.

32. Choubisa SL (2012) Status of fluorosis in animals. Proc Natl Acad Sci, 
India Sect B: Biol Sci 82(3): 331-339. 

33. Choubisa SL, Modasiya V, Bahura CK, Sheikh Z (2012) Toxicity of fluoride 
in cattle of the Indian Thar Desert, Rajasthan, India. Fluoride 45(4): 371-
376. 

34. Choubisa SL (2013) Fluorotoxicosis in diverse species of domestic 
animals inhabiting areas with high fluoride in drinking waters of 
Rajasthan, India. Proc Natl Acad Sci, India Sect B: Biol Sci 83(3): 317-321. 

35. Choubisa SL (2013) Fluoride toxicosis in immature herbivorous domestic 
animals living in low fluoride water endemic areas of Rajasthan, India: 
an observational survey. Fluoride 46(1): 19-24. 

36. Choubisa SL, Mishra GV (2013) Fluoride toxicosis in bovines and flocks 
of desert environment. Intl J Pharmacol Biol Sci 7(3): 35-40.

37. Choubisa SL (2021) Chronic fluoride exposure and its diverse adverse 
health effects in bovine calves in India: an epitomised review. Glob J Biol 
Agric Health Sci 10(3): 1-6, 10:107. 

38. Choubisa SL (2022) A brief and critical review of chronic fluoride 
poisoning (fluorosis) in domesticated water buffaloes (Bubalus bubalis) 
in India: focus on its impact on rural economy. J Biomed Res Environ Sci 
3(1): 96-104. 

39. Choubisa SL (2022) A brief review of chronic fluoride toxicosis in the 
small ruminants, sheep and goats in India: focus on its adverse economic 
consequences. Fluoride 55(4): 296-310.

40. Choubisa SL (2023) Endemic hydrofluorosis in cattle (Bos taurus) in 
India: an epitomised review. Int J Vet Sci Technol 8(1): 001-007. 

41. Choubisa SL (2023) A brief review of fluorosis in dromedary camels 
(Camelus dromedarius) and focus on their fluoride susceptibility. Austin 
J Vet Sci & Anim Husb 10(1): 1-6. 

42. Choubisa SL (2022) How can fluorosis in animals be diagnosed and 
prevented (editorial)? Austin J Vet Sci Anim Husb 9(3): 1-5. 

43. Choubisa SL (2014) Bovine calves as ideal bio-indicators for fluoridated 
drinking water and endemic osteo-dental fluorosis. Environ Monit 
Assess 186(7): 4493-4498. 

44. Choubisa SL, Choubisa A (2021) A brief review of ideal bio-indicators, 
bio-markers and determinants of endemic of fluoride and fluorosis. J 
Biomed Res Environ Sci 2(10): 920-925. 

45. Wang JD, Zhan CW, Chen YF, Li J, Hong JP, Wang WF, et al. (1992) A study 
of damage to hard tissue of goats due to industrial fluoride pollution. 
Fluoride 25(3):123-128.

46. Choubisa SL, Verma R (1996) Skeletal fluorosis in bone injury case. J 
Environ Biol 17(1): 17-20.

47. Choubisa SL (1996) Radiological skeletal changes due to chronic fluoride 
intoxication in Udaipur district (Rajasthan). Poll Res 15(3): 227-229.

48. Choubisa SL (2012) Toxic effects of fluoride on bones. Adv Pharmacol 
Toxicol 13(1): 9-13.

49. Choubisa SL (2022) Radiological findings more important and reliable 
in the diagnosis of skeletal fluorosis (editorial). Austin Med Sci 7(2): 1-4.

50. Choubisa SL, Choubisa L, Sompura K, Choubisa D (2007) Fluorosis in 
subjects belonging to different ethnic groups of Rajasthan. J Commun 
Dis 39(3): 171-177.

51. Choubisa SL, Choubisa L, Choubisa D (2009) Osteo-dental fluorosis in 
relation to nutritional status, living habits and occupation in rural areas 
of Rajasthan, India. Fluoride 42(3): 210-215.

52. Choubisa SL, Choubisa L, Choubisa D (2010) Osteo-dental fluorosis in 
relation to age and sex in tribal districts of Rajasthan, India. J Environ Sci 
Engg 52(3): 199-204.

http://dx.doi.org/10.33552/AAHDS.2023.02.000544
https://fluoridealert.org/studytracker/18025/
https://fluoridealert.org/studytracker/18025/
https://fluoridealert.org/studytracker/18025/
https://www.tandfonline.com/doi/abs/10.1080/00207239908711233
https://www.tandfonline.com/doi/abs/10.1080/00207239908711233
https://pubmed.ncbi.nlm.nih.gov/12395525/
https://pubmed.ncbi.nlm.nih.gov/12395525/
https://pubmed.ncbi.nlm.nih.gov/28144801/
https://pubmed.ncbi.nlm.nih.gov/28144801/
https://www.cabdirect.org/globalhealth/abstract/20193225095
https://www.cabdirect.org/globalhealth/abstract/20193225095
https://www.cabdirect.org/globalhealth/abstract/20193225095
https://pubmed.ncbi.nlm.nih.gov/35428904/
https://pubmed.ncbi.nlm.nih.gov/35428904/
https://pubmed.ncbi.nlm.nih.gov/35428904/
https://pubmed.ncbi.nlm.nih.gov/35428904/
https://pubmed.ncbi.nlm.nih.gov/6511570/
https://pubmed.ncbi.nlm.nih.gov/6511570/
https://pubmed.ncbi.nlm.nih.gov/5049746/
https://pubmed.ncbi.nlm.nih.gov/5049746/
https://pubmed.ncbi.nlm.nih.gov/10598076/
https://pubmed.ncbi.nlm.nih.gov/10598076/
https://www.cabdirect.org/cabdirect/abstract/20103176807
https://www.cabdirect.org/cabdirect/abstract/20103176807
https://www.cabdirect.org/cabdirect/abstract/20103323595
https://www.cabdirect.org/cabdirect/abstract/20103323595
https://link.springer.com/article/10.1007/s40011-012-0026-0
https://link.springer.com/article/10.1007/s40011-012-0026-0
https://www.cabdirect.org/globalhealth/abstract/20133144838
https://www.cabdirect.org/globalhealth/abstract/20133144838
https://www.cabdirect.org/globalhealth/abstract/20133144838
https://fluoridealert.org/studytracker/17978/
https://fluoridealert.org/studytracker/17978/
https://fluoridealert.org/studytracker/17978/
https://www.walshmedicalmedia.com/open-access/chronic-fluoride-exposure-and-its-diverse-adverse-health-effects-in-bovine-calves-in-india-an-epitomised-review-71027.html
https://www.walshmedicalmedia.com/open-access/chronic-fluoride-exposure-and-its-diverse-adverse-health-effects-in-bovine-calves-in-india-an-epitomised-review-71027.html
https://www.walshmedicalmedia.com/open-access/chronic-fluoride-exposure-and-its-diverse-adverse-health-effects-in-bovine-calves-in-india-an-epitomised-review-71027.html
https://www.jelsciences.com/articles/jbres1407.php
https://www.jelsciences.com/articles/jbres1407.php
https://www.jelsciences.com/articles/jbres1407.php
https://www.jelsciences.com/articles/jbres1407.php
https://pubmed.ncbi.nlm.nih.gov/24671615/
https://pubmed.ncbi.nlm.nih.gov/24671615/
https://pubmed.ncbi.nlm.nih.gov/24671615/
https://pubmed.ncbi.nlm.nih.gov/18697581/
https://pubmed.ncbi.nlm.nih.gov/18697581/
https://pubmed.ncbi.nlm.nih.gov/18697581/
https://www.cabdirect.org/cabdirect/abstract/20093301731
https://www.cabdirect.org/cabdirect/abstract/20093301731
https://www.cabdirect.org/cabdirect/abstract/20093301731
https://pubmed.ncbi.nlm.nih.gov/21391391/
https://pubmed.ncbi.nlm.nih.gov/21391391/
https://pubmed.ncbi.nlm.nih.gov/21391391/


Citation: Shanti Lal Choubisa*. Is Drinking Groundwater in India Safe for the Health of Domestic Animals with Respect to Fluoride?. 
Arch Animal Husb & Dairy Sci. 2(4): 2023. AAHDS.MS.ID.000544. DOI: 10.33552/AAHDS.2023.02.000544.

Archives of Animal Husbandry & Dairy Science                                                                                                                Volume 2-Issue 4

Page 7 of 7

53. Choubisa SL (2010) Natural amelioration of fluoride toxicity (Fluorosis) 
in goats and sheep. Curr Sci 99(10): 1331-1332.

54. Choubisa SL, Choubisa L, Choubisa D (2011) Reversibility of natural 
dental fluorosis. Intl J Pharmacol Biol Sci 5(20): 89-93.

55. Choubisa SL, Mishra GV, Sheikh Z, Bhardwaj B, Mali P, Jaroli VJ (2011) 
Food, fluoride, and fluorosis in domestic ruminants in the Dungarpur 
district of Rajasthan, India. Fluoride 44(2): 70-76.

56. Choubisa SL (2012) Osteo-dental fluorosis in relation to chemical 
constituents of drinking waters. J Environ Sci Engg 54(1): 153-158.

57. Choubisa SL (2013) Why desert camels are least afflicted with osteo-
dental fluorosis? Curr Sci 105(12): 1671-1672.

58. UNICEF (United Nations International Children’s Emergency Funds) 
(1999) State of the art report on the extent of fluoride in drinking water 
and the resulting endemicity in India. Fluorosis Research and Rural 
Development Foundation for UNICEF, New Delhi.

59. Choubisa SL (2023) Is drinking groundwater in India safe for human 
health in terms of fluoride? American J Epidemiol Pub Health. (In-press).

http://dx.doi.org/10.33552/AAHDS.2023.02.000544
https://www.cabdirect.org/cabdirect/abstract/20103373572
https://www.cabdirect.org/cabdirect/abstract/20103373572
https://www.cabdirect.org/cabdirect/abstract/20113200425
https://www.cabdirect.org/cabdirect/abstract/20113200425
https://www.cabdirect.org/cabdirect/abstract/20113200425
https://pubmed.ncbi.nlm.nih.gov/23741872/
https://pubmed.ncbi.nlm.nih.gov/23741872/

	References
	_GoBack

