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Abstract: Fluoride is a double edged weapon. It is needed for development of bones 

and teeth but intake in excess amount is very harmful for humans, animals and plants. 

Udaipur region is endemic to fluoride and a large number of animals are afflicted 

with fluorosis. Therefore, a survey was done to assess dental fluorosis in 

domesticated animals in and around Umarda village of Udaipur, Rajasthan. Cattle 

(Bos taurus), buffaloes (Bubalus bubalis) and goats (Capra hircus) were selected for 

the present study. The study revealed that domestic animals had varied degree of 

dental lesions. Patchy discoloured enamel, receding gums, erosion of teeth with 

exposed cementum and defective mastication were prominent in animals. Older age 

animals showed more severe symptoms like total abrasion and loss of teeth, due to 

long time exposure to fluoride. Severe dental fluorosis was expressed by 44% cattle, 

43% buffaloes and 26.9% goats out of 2320 animals. 

Keywords: Buffaloes, Cattle, Dental fluorosis, Fluoride, Fluoride toxicity, Goats 

 

INTRODUCTION 

Fluorine is a trace element and has a significant role in the development of 

body.  Excess fluoride causes fluorosis in animals and human beings. Major sources 

of fluoride intake in animals are fluoride contaminated drinking water and fodder. 

But it can also enter in the body through inhalation of fluoride contaminated air 

containing gases, fumes and dust emitted from various industries. Groundwater is 

overexploited in rural regions of India for irrigation and drinking purposes. 

   

Environmental contamination by industrial 

effluents and gases containing fluorides exert hazardous 

effects on vegetation, animals and human beings. 

Fertilizer factories and factories which are producing 

phosphoric acids are main anthropogenic sources of 

fluoride. Wastes from these factories are rich in fluoride 

and can contaminate water, air and soil [1, 2].
 
Plants 

grown in the vicinity are also contaminated by fluoride 

emitted from the industries and act as an additional 

source of fluoride intake [3, 4]. 

 

Excess amount of fluoride in groundwater 

causes dental and skeletal fluorosis in animals. Staining, 

irregular enamel pits, patches, receding gums, exposed 

teeth roots and abnormal wearing of teeth are common 

symptoms of dental fluorosis [5-7]. Severely affected 

animals may show abrasion of enamel, loose tooth, 

fragile and damaged teeth, and total loss of teeth. In 

these severe conditions animals feel difficulty in 

mastication and show lack of interest in food intake. It 

leads to dullness and weakness in animals [8-10]. 

  

According to WHO [11], the maximum 

permissible limit of fluoride in drinking water is 1.5 

ppm and highest desirable limit is 1.0 ppm. Fluorosis is 

a serious health issue in many countries including India. 

The available data suggest that 19 states in India are 

endemic to fluorosis [12].
 

High fluoridated ground 

water has been reported in various districts of Rajasthan 

like Ajmer, Barmer, Bharatpur, Bhilwara, Bikaner, 

Churu, Dungarpur, Jaipur, Jodhpur, Jhunjunu, Kota, 

Pali, Nagaur, Sikar, Sirohi, Tonk and Udaipur. Tehsils 

of Udaipur that have fluoride content more than 1.5 

ppm are Mavli, Salumbar and Sarada [13]. 

 

Therefore the study was planned to assess 

dental fluorosis in domestic animals in Umarda village 

of Udaipur, which is surrounded by many phosphate 

fertilizer factories and brick works.  

 

MATERIALS AND METHODS  

 For the present study Umarda village was 

selected which is situated around 15 kms away from 

Udaipur city. The village is surrounded by many 

phosphate fertilizer factories and brick works. Cattle 

(Bos taurus), buffaloes (Bubalus bubalis) and goats 

(Capra hircus) were selected for the present study. Both 

immature and mature animals were examined for signs 

of dental fluorosis. Door to door surveys were made in 

early mornings and late evening when animals were 
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generally available. For dental fluorosis anterior teeth of 

these animals were examined. Teeth colour, staining, 

pits, lines, patches, different stages of enamel mottling, 

swollen gums and abruptions were observed carefully. 

At the same time their food habits, appetite, diarrhea, 

food supply and water sources were also asked from the 

owners. 

 

RESULTS AND DISCUSSION  

In 2016 a survey was done for the assessment 

of dental fluorosis in and around Umarda village, 

Udaipur (Rajasthan). Dental fluorosis was observed in 

cattle, buffaloes and goats. In the village mainly ground 

water is used for drinking purpose and same is used for 

animals. Total 2320 animals were observed for dental 

fluorosis. Out of 2320 animals 769 cattle, 556 buffaloes 

and 995 goats were observed. Animals were divided 

into different age groups for the convenience of the 

study.   

 

Table 1: Dental fluorosis in cattle 

Age group No. of animals Mild to moderate Severe 

<1 year 153 104 (68%) - 

1-4 years 334 173 (51.8%) 161 (48.2%) 

>4 years 282 105 (37.2%) 177 (62.8%) 

Total 769 382 (49.7%) 338 (44%) 

*Numbers in parenthesis indicate percentage 

 

Table 1 shows dental fluorosis in cattle of 

different age group of either sex. Among the age group 

of less than 1 year, 153 calves were examined and 68% 

were found affected with dental fluorosis ranging from 

mild to moderate. Incisors were stained yellowish 

brown.  Horizontal streaks on base of the front and 

middle incisors were also observed (Figs. 1).  

 

 
Fig-1: Showing yellow to brownish stained incisors in cattle calves 

 

Although period of exposure to fluoride in 

young stage was very low as compared to adults but 

dental fluorosis may also be associated with milk as 

calves consume milk and gerenerally depend on mother 

for their food. This indicates that fluoride may be 

transmitted to calves through mother’s milk. Hobbs [14] 

observed that there was a little transfer of fluoride to 

young calves by way of maternal milk. Dental fluorosis 

in calves of less than one year age is probably due to 

additional intake of fluoride through ground water and 

fodder, which is grown on fluoride contaminated soil. 

Fluoride emitting industries act as an additional source 

of fluoride. The effects of fluoride on developing teeth 

and bones are enhanced by the short term exposure to 

high levels of fluoride intake. Dental lesions occur 

when excessive amounts of fluoride are ingested during 

the period of tooth formation and calcification [15].    

  

In the age group of 1-4 years, 334 cattle were 

observed for dental fluorosis and 48.2% of the animals 

exhibited severe dental fluorosis. Mottled enamel was 

one of the common symptoms in animals. Patchy 

brownish to black stained teeth were also observed in 

animals. Staining was blotchy and darker in colour. 

Receding gums were also quite noticeable (Figs. 2). 

Discolouration and difficulty in mastication were also 

observed in animals in earlier studies due to fluoride 

contamination [16]. 
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Fig-2:  Showing patchy brownish to black stained teeth with receding gums in mature cattle 

 

In animals belonging to age group of more 

than 4 years, severe dental fluorosis was observed in 

62.8% cattle out of 282. With growing age, effects of 

fluoride on dentine were more severe due to prolonged 

fluoride intake. With darker staining, abruption and 

erosion of the crown was very evident. Exposed 

cementum, receding gingival, bulging gums and teeth 

loss were pronounced in older age group of animals 

(Figs. 3). Fragility and damaged edges were also 

reported in similar studies. Phillips and Suttie [17] 

reported that cattle are less tolerant to F toxicity than 

other livestock. Kumar [16] also observed similar 

symptoms in cattle of Nagaur district of Rajasthan and 

revealed that due to poor mastication of roughages by 

unevenly worn teeth resulted in poor digestion and 

weak body condition. Choubisa [6] also observed that 

anterior teeth of animals were bilaterally striated, and 

light to deep yellowish in colour. In severe forms of 

dental fluorosis, irregular wearing of teeth and recession 

and swelling of gingival were also present. In older 

cows pronounced loss of teeth supporting alveolar bone 

with recession and bulging gingival, and exposed 

cementum of incisor roots were more common. 

 

 
Fig-3: Showing fully abrupt teeth and uneven wearing of teeth with exposed cementum of incisor roots in older 

age cattle 

 

Table 2: Dental fluorosis in buffaloes 

Age group No. of animals Mild to moderate Severe 

<1 year 126 82 (65.1%) - 

1-4 years 189 103 (54.5%) 86 (45.5%) 

>4 years 241 88 (36.5%) 153 (63.5%) 

Total 556 273 (49.1%) 239 (43%) 

*Numbers in parenthesis indicate percentage 

 

Table 2 depicts dental fluorosis in buffaloes of 

different age groups. Among the age group of less than 

1 year 126 buffaloes were examined and 65.1% 

exhibited mild to moderate dental fluorosis. Piebald 

incisors with yellowish colour were noticeable (Figs. 4).  
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Fig-4: Showing piebald incisors with yellowish colour in buffalo calves 

 

The relatively higher prevalence of dental 

fluorosis in calves is related to their greater sensitivity, 

susceptibility and less tolerance to fluoride [18]. The 

susceptibility is greatly influenced by the availability or 

presence of Ca and vitamin C nutrients in their food or 

food chains besides the amount, duration of exposure to 

and frequency of F intake and other determinants [5, 

19]. These calves are not provided with supplements 

that can combat fluorosis as vitamin C and calcium 

enriched food. 

 

In the age group of 1-4 years, 45.5% out of 

189 buffaloes showed signs of severe dental fluorosis 

like streaky marbled incisors, brownish to black 

staining covering the enamel and gingival recession 

(Figs. 5).  

 

 
Fig-5: Patchy discoloured incisors with swollen gums in buffaloes 

 

Dark horizontal lines and patches were also 

quite noticeable. Higher percentage of dental fluorosis 

was also observed in buffaloes above three years by 

Trangadia [20] in Gujarat. These animals depend on 

locally grown fodder for food. The vegetation is dually 

contaminated by fluoride dust emitted by the industries 

of the area and fluoride contaminated ground water. In 

the age group of more than 4 years 241 buffaloes were 

observed and 63.5% buffaloes of either sex exhibited 

severe dental fluorosis. Teeth were fragile, patchy and 

badly damaged with abrupt edges. Retraction of 

gingival margin from the crown was also evident (Figs. 

6).  
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Fig-6: Showing uneven wearing of teeth and pits with receding gums in older age buffaloes 

 

Excessive abrasion of the teeth in older 

animals was probably due to longer exposure to fluoride 

[10, 21]. Loss of appetite and difficulty in mastication 

were also complained by owners. Choubisa [22] 

observed highest prevalence in buffaloes (48.3%) of 

dental fluorosis among different ruminant species. 

 

Table 3: Dental fluorosis in goats 

Age group No. of animals Mild to moderate Severe 

<1 year 249 182 (73.1%) - 

1-4 years 367 259 (70.6%) 108 (29.4%) 

>4 years 379 219 (57.8%) 160 (42.2%) 

Total 995 660 (66.3%) 268 (26.9%) 

*Numbers in parenthesis indicate percentage 

 

 In the age group of less than 1 year, 249 goats 

were examined and 73.1% exhibited mild to moderate 

type of dental fluorosis (Table 3). Front and middle 

incisors were mottled. Staining was yellow to light 

brown on the base and lateral side of the teeth (Figs. 7). 

Earlier studies on immature goats also reported similar 

symptoms [18, 23]. 

 

 
Fig-7: Showing laterally stained incisors in immature goats 

 

In the age group of 1-4 years, 367 goats were 

observed and 29.4% revealed signs of severe dental 

fluorosis. Incisors were dark brown to black in colour 

and completely stained. Damaged crown, exposed roots 

with receding gums were pronounced in this age group 

(Figs. 8).  

 

http://scholarsmepub.com/haya/


 

Lalita Panchal & Zulfiya Sheikh.; Haya: Saudi J. Life Sci.; Vol-2, Iss-7 (Oct, 2017):248-254              

Available Online:  http://scholarsmepub.com/haya/                                                                                                  253 
 

 
Fig-8: Showing damaged crown with swollen gums in goats 

 

Similar symptoms have been observed by 

Choubisa [22, 23]. Deep brownish staining on the 

enamel and excessive abrasion was also observed. 

Modasiya [18] observed that 13.3% mature goats had 

dental fluorosis evident by light to a deep yellowish 

staining and striated lines. 

 

In the age group of more than 4 years, 379 

goats were examined for the evidence of dental 

fluorosis. This age group was found severely affected 

with fluorosis. Severe dental fluorosis was shown by 

42.2% goats out of 379. Streaked, patchy brindled teeth 

with darker staining were found in goats. Erosion of 

enamel and teeth, exposed cementum due to recession 

in gums were evident (Figs. 9).  

 

 
Fig-9: Showing streaked, patchy brindled teeth and complete erosion of teeth in mature goats 

 

Loose tooth, loss of teeth and excessive and 

sometimes total abrasion of dentine were observed in 

these animals. In such severe conditions animals find 

difficulty in mastication that leads to low food intake, 

loss of appetite, ultimately malnutrition and lower body 

weight. These similar observations like saw teeth, 

excessive abrasion or wearing of enamel and loss of 

teeth were found prevalent in goats living in an 

industrial F polluted area [8]. Ruckebusch [24] in a 

survey on goats observed characteristic lesion of 

fluorosis at the base of the first incisor. Pitting, rough 

chalky enamel were common signs of dental fluorosis. 

Sahoo and Ray [25] observed that increased fluorosis in 

goats were due to increased fluoride in fodder and 

water. Emission from aluminium smelter was the reason 

behind increased fluoride in water and fodder.      

 

 

CONCLUSION 

It was observed that animals reared in and 

around Umarda village of Udaipur showed varied 

degree of dental fluorosis. Out of 2320 animals 44% 

cattle, 43% buffaloes and 26.9% goats   showed severe 

dental fluorosis. Symptoms like discoloration, patchy 

brindled teeth, abrasion & eruption of dentine, loose 

tooth, loss of teeth, receding gums, difficulty in 

mastication were exhibited by animals. Dental fluorosis 

in these animals was due to highly F
 
contaminated 

water and fodder. Industries emitting F fumes/gases in 

such endemic area make the situation more worse. 

Inhalations of these contaminated fumes serve as an 

additional source of intake. Excess ingestion of fluoride 

rich fodder and water in endemic areas leads to 

development of dental fluorosis in animals. Therefore 

this area needs preventive measures to combat fluorosis 

with a balance diet and supplements.  
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