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PAN-ASIA-PACIFIC CONFERENCE ON
FLUORIDE AND ARSENIC RESEARCH

August 16-20, 1999
Shenyang City, Liaoning Province, China

David C. Kennedy, DDS, San Diego, California, USA

The Fluoride and Arsenic Society of China (FASC), founded in 1996, held its first international conference last August in the famous historical and cultural city of Shenyang. The organizing committee was chaired by Professor Shouren Cao of the Chinese Academy of Preventive Medicine, Beijing; Professor Guifan Sun of the China Medical University in Shenyang served as Secretary General.

In attendance were representatives from the United Nations International Children's Emergency Fund (UNICEF), the World Health Organization, and the United States Environmental Protection Agency. Besides China, participants came from Australia, Bangladesh, Chile, India, Japan, Korea, Mexico, Taiwan, Thailand, United States, and Vietnam. A major focus was on national and international remediation efforts to counter arsenic and fluoride poisoning and to promote scientific research on the effects remediation is having on the populations involved.

In the published program and syllabus of abstracts there were 64 platform and 95 poster presentations. Speakers gave their 15-minute talks in English, and many used PowerPoint projection to present their data on modern high-tech equipment ably operated by graduate students from the China Medical University in Shenyang. The various sessions covered human health effects, epidemiological studies, geochemistry, toxicology, metabolism, and methods for the prevention and treatment of adverse effects of arsenic and fluoride. 

A few of the many interesting papers presented at the platform sessions might be mentioned. CK Liang et al. (Beijing) reported fluorosis findings from coal burning in four rural villages. Among the populations surveyed, ages 35-60, a total fluoride intake of 6.57 and 8.54 mg/day was associated with dental fluorosis rates of 92.86 and 99.02%, respectively, with x-ray skeletal fluorosis rates of 44.44 and 95.00%.

GJ Dai et al. (Shenyang) found that long-term consumption of drinking water containing 5.4 mg F/L significantly decreased reduced glutathione (GHS) levels that returned to normal after the subjects were on low-fluoride water for one year. In a related animal study, G. Liang et al. (also from Shenyang) showed that depression of lipid peroxidation induced by fluoride in rats is reversed by oral ingestion of GHS.

Other studies in rats by GS Li et al. (Changchun, China) demonstrated that hepatocyte and brain neurone apoptosis occurs with chronic fluoride intoxication. Similar effects were reported by KT Liu et al. (Xinjang, China) in organ culture of bone cells. In a study of the combined toxicity of sodium fluoride and arsenic trioxide on the ovary and uterus of mice, NJ Chinoy (Ahmedabad, India) found enhanced recovery with administration of vitamin C during the withdrawal period.

Among the poster presentations, B. Machado et al. (San Luis Potosi, Mexico) reported that, although IQ scores did not appear to be affected, visual reaction time and spatial organization difficulties correlated significantly with fluoride intake in children aged 6 to 8 years drinking water containing 1.2-3.0 mg F/L. In an enzymohistochemical study of the fetal stage thymus in mice, PZ Chen et al. (Shandong, China) found that maternal exposure to NaF injures thymic epithelial cells and the growth of thymocytes, thereby potentially affecting future immune function.

In an epidemiological study on fluoride and goiter, LZ Wang et al. (Henan Province, China) found that the swelling rate of goiter decreased from 40% with high fluoride in the drinking water (4.2 mg/L) and low iodine (5 µg/L) to 6.7% when water fluoride was below 1 mg/L and the iodine level was normal. 

A computer tomography (CT) investigation by YX Chen et al. (Shanxi Province, China) revealed significantly higher calcification in the brain tissue of patients with skeletal fluorosis.

In Jiangsu Province, CS Wang and ZG Chen (Nanjing, China) showed from a study of 10,096 school children aged 8-15 years in 40 randomly selected fluoride endemic villages, that there was a positive linear correlation between water fluoride and dental fluorosis but no significant negative correlation with dental caries.

Many valuable papers on arsenosis or chronic arsenic poisoning were also presented. New findings were reported on the association of arsenic-contaminated drinking water, food, and air with various skin lesions and cancers, lung disease and cancer, cardiovascular disorders, reduced intelligence in children, non-insulin-dependent diabetes mellitus, red-cell membrane disturbances, and peripheral vascular disorders. A disturbingly high (17%) incidence of black foot necrosis from 0.5 ppm arsenic (As) in drinking water in Taiwan was seen as indicating that the US EPA maximum contaminant level of 0.05 ppm for As in drinking water is too high for safety. Much emphasis was placed on finding materials and methods to prevent and cure endemic arsenosis.

Along related lines, many at the conference, including representatives from the World Health Organization, expressed their deep concern about the extensive crippling skeletal fluorosis that exists in China and India from fluoride in drinking water even at levels below the EPA MCL of 4 ppm.

Professor AK Susheela, Program Director of the Fluorosis Research and Rural Development Foundation in New Delhi, India, spoke about controversial efforts in that country to educate the public about the hazardous nature of excessive fluoride ingestion by restricting misleading advertising of fluoridated dental care products.

Throughout these discussions the atmosphere was cordial and open. There was genuine interest in improving the health and welfare of the exposed populations, even though it is often very difficult to do so. Chinese health officials, for example, have been keenly aware of the seriousness of endemic fluorosis in many areas for well over 20 years. They have made detailed survey maps of where the water is contaminated and which populations are most affected. Shortage of money seems to be the biggest obstacle to remediation. The cost of a new tube well to reach low-fluoride water in China is approximately US $4,000, but in places where such wells have been drilled the per capita income has more than doubled, and the quality of life has improved dramatically.

Together with representatives from the Department of Endemic Disease Control and the China Medical University of Shenyang, my wife Betty and I traveled to Inner Mongolia to see people with overt fluorosis, sample their drinking water, and make photographic records (see Figures 1 and 2). We selected Inner Mongolia because the problems there are due to water fluoride only. That area uses wood instead of fluoride-bearing coal for heating and does not have significant amounts of arsenic in the water. What we saw was truly heartbreaking. Betty cried as she videotaped the painful movements of many of the victims of this endemic disease. We saw whole villages of people with severe dental and skeletal fluorosis and crippled, bent-over adults who have little to look forward to in the future. Other, more affluent villages have been able to drill new wells and find reduced fluoride levels of 0.44 to 1.0 ppm.

Perhaps the most amazing finding was that some of paralyzed victims of skeletal fluorosis recovered either partially or completely after they drank low-fluoride water for several years. Others remained unable to stand upright but reported reduced pain (Figure 2). This was the most frequent improvement, which allowed farmers to work their fields and provide a better living for their families with benefits to the entire community.

One can only hope that more money will be spent on fluoride remediation in the near future so that children can avoid the crippling effects that have already attacked their parents.
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Figure 1.  Typical severe dental fluorosis in a 13-year-old girl in an Inner�Mongolian village with 4 to 7 ppm fluoride in the drinking water.











Figure 2.  A 57-year-old female in Inner Mongolia with severe skeletal fluorosis�since age 37. After the fluoride level in the drinking water was reduced�to 1 ppm she has had less pain but no improvement otherwise.
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