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Fluoride in The Environment and Brick Tea Type Fluorosis in Tibet

Cao Jin, Zhao Yan, Liu Jianwei( Tea and Health Laboratory, Xiangya Medical College , Zhongnan University,
Changsha 410078 ,China)

Abstract : To explore whether ende mic fluorosis in Tibet is related to local factors , an epide miological survey of fluorosis
was conducted in 3 districts in Tibet. The survey used the WHO and FAO established “ Guideline for the study of di-
etary intake of chemical contaminants” and the Horowitz suggested criteria for children dental fluorosis examination .
The fluorine in the local environment of the 3 selected districts was studied in detail . The possible fluorine sources exa m-
ined indicated that only the brick-tea carried a high content of fluoride ; water, other food materials, and fuel contents
were insignificant . The children daily fluorine intake was high , where Naqu was 8 .03 mg, Lahsa was 6 .93 mg, Dingri
was 7.68 mg. All the dietary fluoride was come from the brick-tea processed foods : the buttered-tea and zamba , these
two contributed 99 .74 %, 98 .70 % and 99 .60 % of their daily fluorine intake respectively . The dental fluorisis index
indicated that Naqu and Dingri were severe epide mic and Lahsa was moderate epide mic. The ende mic fluorosis that oc-
curs in Tibet was essentially due to heavy consumption of foodstuffs prepared with brick-tea, however, the high alti-
tude , harsh living conditions , and poor nutritional status aggravated the fluorosis . Brick-tea type fluorosis is a new type
of fluorosis recently discovered in China. Compared with the drinking water type and coal conbustion type of fluorosis , it
covered extensive area, more covert, and difficult to control . Decrease the fluorine content of brick-tea might be the
most promising measure .
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Table 1  General condition
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Table 2 Environment fluoride levels in Tibet
2
/ mgo L' / mgokg ! / mg kg™
3 n x*s n x*s n xts
: ’ 18 0.10£0.03 5 0.32%0.11 5 0.12%0.07
> > 9 0.04%0.008 5 0.52%0.12 5  0.06 £0.009
8 0.05%0.009 5 0.37%0.11 5  0.09 %0.005

0.06 mg*L™',0.40 mg°kg ', 0.09 mgekg ' .
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Table 3  Food fluoride contents in Tibet
/ mge L' / mge L'
n x*ts n xts n xts n xts n xxs n x*s n x*s
5 0.21%0.09 5 0.38%0.13 5 0.11 X0.04 5 0.07%+0.01 5 576.51 £112.30 5 3.21 £0.83 5 4.52%1.02
5 0.19%0.06 5 0.25%0.09 5 0.07*0.01 5 0.07*0.008 5 612.33+235.07 5 3.01 £0.52 5 3.16%0.45
5 0.31%0.15 5 0.37%0.08 5 0.12%0.005 5 0.05%0.009 5 541.12%178.94 5 3.07%0.53 5 4.12%0.75
4 /mg' kg'1
Table 4  Vegetable fluoride contents in Tibet
n xS n xts n xS n xts n xS
3 0.13 £0.05 3 0.04 £0.005 3 0. 05 £0. 001 3 0.05 £0. 001 3 0.03 £0.005
3 0.15%0.02 3 0.06 £0.008 3 3 0.07 £0.009 3 0.09 £0.007
2- 4 b
- 9 9
5 (mg)
Table 5 Children s fluoride daily intake( mg)and the constitution ratio
% % % % % %
8.03 85.11 1.38 14.63 0.02 0.21 0.005 0.05 9.435 100
6.930 86.53 0.975 12.17 0.063 0.79  0.008 0.10  0.033 0.41 8.009 100
7.680 85.56 1.26 14.04  0.009 0.10  0.006  0.07 0.021 0.23 8.976 100
RDA ( Recommended Dietary Al- 98.7 %,99.6 %
lowances)[®! «C 5.
2.5mg, s . . 2.5
3.77 s >
3.20 ,3.59 99.7 %, s 6.
6
Table 6 Children s dental fluorosis
! % (1~3 (4 ) (5~7 )
110 84.5 3.74 31.18 21.51 47.31
63 79.37 3.52 36.00 24.00 40.00
173 82.66 3.66 32.87 22.38 44.76
144 57.64 1.97 56. 63 18.07 25.30
168 48. 81 1.40 73.17 9.76 17.07
312 52.89 1.67 64.85 13.94 21.21
283 78.09 3.22 33.03 16.74 50.23
120 70. 83 2.88 31.76 30.59 37.65
403 75.93 3.11 32.68 23.61 46.73
3 s S 1 ~2 ,2~3
. 2 s 3~4 R
3 9 9
Dean R
s ,0.0~0.4 s S
0.4~0.6 s ,0.6 ~1.0 7.
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Table 7 Children's casual urinary fluoride content

n x*S§

2.26 £0.52
1.25%0.43
1.9210.25

10 1.12~2.58
15 0.98 ~1.57
12 1.52~2.15

8 9
Table 8

The relationship between environment , fluoride intake and fluorosis for children in Tibet

/ m
/ mge*(de*

yo! / %

/mg‘L'l

4500
3650
4300

9.435
8.009
8.955

82.66
52.89
75.93

2.66
1.67
3.11

2.26
1.25
1.92
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