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Abstract

Background & Aims: Esophageal and gastric cancers are among prevalent cancers in the world and it is
believed that nitrate and nitrite contaminations of drinking water are important factors in increasing the risk
of these cancers. This study was designed to determine the correlations between these factors and upper
gastrointestinal cancers.

Methods: In this ecologic study, mean concentrations of nitrite and nitrate of drinking waters in Golestan
urban areas were obtained during 2004-2005. All patients with esophageal and gastric cancers during this
period who resided in urban areas were recruited to estimate the incidence rate and Age Standardized Rate
(ASR) of these cancers. The province was divided into three regions of low, intermediate and high incidence
based on 33% and 66% quartiles of both cancers. Spearman Correlation Coefficient and regression line were
used to analyze data.
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Results: Based on the results, nitrite and nitrate concentration of drinking waters in all three regions were in
the standard range. There was a significant positive correlation between nitrate increase and esophageal
cancer incidence (R=0.624 5 P=0.013). There was no correlation between levels of nitrite in drinking water
and the risk of esophageal and stomach cancer.

Conclusions: It seems that there is an increased risk of esophageal cancer correlated with higher nitrate
levels in drinking water. But nitrite level of drinking water has no impact on the esophageal and gastric
cancer, from the ecological point of view. Further studies on food resources and drinking water of urban and
rural areas are recommended to determine the effects of these factors on the upper gastrointestinal cancers.
Keywords: Nitrate, Nitrite, Drinking water, Esophageal cancer, Gastric cancer, Golestan province

Journal of Kerman University of Medical Sciences, 2009; 16(3): 281-290

References

1. Sun W, Rustgi AK. Esophageal neoplasms. In: Yamada Text Book of Gastroenterology. Vol 1,
4 ed., Lippincot Williams & Wilkins, 2003; PP 1238-62.

2. Leung WK, Enders KW, Sung JJY. Tumors of the stomach. In: Yamada Text Book of
Gastroenterology.Vol 1, 4 ed., Lippincot Williams & Wilkins, 2003; PP 1416-40.

3. Ginsberg GG, Fleischer DE. Esophageal tumors. In: Sleisenger & Fordtran's Gastrointestinal and
Liver diseases. Vol 1, 70 ed., Saunders, 2002; PP 647-74.

4. Semnani S, Sadjadi A, Fahimi S, Nouraie M, Naeimi M, Kabir J, et al. Declining incidence of
esophageal cancer in the Turkmen Plain, eastern part of the Caspian Littoral of Iran: A
retrospective cancer surveillance. Cancer Detect Prev 2006; 30(1): 14-9.

5. Ward MH, deKok TM, Levallois P, Brender J, Gulis G, Nolan BT, VanDerslice J. Workgroup
report: Drinking-water nitrate and health-recent findings and research needs. Environ Health
Perspect 2005; 113(11): 1607-14.

6. Amirbeigi H. Essentials of purifying and helthiness of water. 1* ed., Tehran, Andishe Rafie
Publications, 2004; PP15-22.

7. Shariat Panahi M, Essentials of quality and purifying of water and waste water. 5" ed., Tehran,
Tehran university publications, 1998; PP20-4.

8. Hamon M. Can nitrates lead to indirect toxicity? Ann Pharm Fr 2007; 65(5): 347-55.

9.  Standard methods for the examination of water and waste water. 20™ ed., 1998; American public
health association, American water works association, American water environment, federation.
PP4-2,4-112,4-114.

10. L’hirondel J, Avery AA, Addiscott T. Dietary nitrate: where is the risk? Environ Health Perspect
2006; 114(8): A458-9.

11. Specifications of drinking water. Institute of standards and industrial research of Iran. 4"ed., 1997.

TAR



IlSas 5 o o s i badas 5 (50 I At

12. Zhang XL, Bing Z, Xing Z, Chen ZF, Zhang JZ, Liang SY, et al. Research and control of well
water pollution in high esophageal cancer areas. World J Gastroenterol 2003; 9(6): 1187-90.

13. Xibib S, Meilan H, Moller H, Evans HS, Dixin D, Wenjie D, Jianbang L. Risk factors for
oesophageal cancer in Linzhou, China: a case-control study. Asian Pac J Cancer Prev 2003; 4(2):
119-24.

14. Zhang W, An F, Lin H. A case-control study on the risk factors of esophageal cancer in Jieyang
City of Guangdong in China. Zhonghua Liu Xing Xue Za Zhi 2001; 22(6): 442-5.

15. Yokokawa Y, Ohta S, Hou J, Zhang XL, Li SS, Ping YM, Nakajima T. Ecological study on the
risks of esophageal cancer in Ci-Xian, China: the importance of nutritional status and the use of
well water. Int J Cancer 1999; 26: 83(5): 620-4.

16. Turkdogan MK, Testereci H, Akman N, Kahraman T, Kara K, Tuncer I, et al. Dietary nitrate and
nitrite levels in an endemic upper gastrointestinal (esophageal and gastric) cancer region of
Turkey. Turk J Gastroenterol 2003; 14(1): 50-3.

17. Sandor J, Kiss I, Farkas O, Ember 1. Association between gastric cancer mortality and nitrate
content of drinking water: ecological study on small area inequalities. Eur J Epidemiol 2001;
17(5): 443-7.

18. Onyesom I, Okoh PN. Quantitative analysis of nitrate and nitrite contents in vegetables commonly
consumed in Delta State, Nigeria. Br J Nutr 2006; 96(5): 902-5.

19. Barrett JH, Parslow RC, McKinney PA, Law GR, Forman D. Nitrate in drinking water and the
incidence of gastric, esophageal, and brain cancer in Yorkshire, England. Cancer Causes Control
1998; 9(2): 153-9.

20. Manassaram DM, Backer LC, Moll DM. A review of nitrates in drinking water: maternal
exposure and adverse reproductive and developmental outcomes. Cien Saude Colet 2007; 12(1):
153-63.

21. Ruckart PZ, Henderson AK, Black ML, Flanders WD. Are nitrate levels in groundwater stable
over time? J Expo Sci Environ Epidemiol 2008: 18(2): 129-33.

ra.



