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Recently, a study showed that urinary creatinine concentrations (mg/L) were 

positively and significantly correlated with As concentrations, expressed as μg/L in urine 

(UAs) for both females and males1. The urinary creatinine concentrations were also 

positively correlated with As concentrations expressed as μg/L in blood1. 
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Recently, a study showed that urinary creatinine 

concentrations (mg/L) were positively and significantly 

correlated with As concentrations, expressed as μg/L in urine 

(UAs) for both females and males1. The urinary creatinine 

concentrations were also positively correlated with As 

concentrations expressed as μg/L in blood1. Other researchers 

also reported that urinary creatinine concentrations were 

positively correlated with UAs concentrations expressed as 

μg/L2,3. These results suggest that creatinine may influence the 

release of arsenic from the body with unknown mechanisms or 

maybe there is a correlation between the formation of creatinine 

and arsenic metabolism. Chowdhury UK (2021)4 found the 

important results that adjusted urinary Se, Mn, and Hg 

concentrations expressed as ug/g cre were significantly and 

negatively correlated with urinary creatinine for both sexes. He 

also found a statistically significant and positive correlation 

between Mn and Hg in urine for both females and males (data 

not shown). Other studies reported that the combination of Mn 

and Hg might be more injurious to the brain, perhaps due to their 

synergistic effect5. The effect of Hg administered or exposed on 

renal dysfunction has been reported6-8. Selenium intoxication 

with selenite broth resulting in acute renal failure has also been 

reported9. Therefore, Se, Mn, and/ or Hg may have inhibitory 

effects in renal function and forming less creatinine when 

increasing Se, Mn, and/or Hg concentrations.   

In Boeniger et al. (1993)10 reported that 15-20% of the 

creatinine in urine could occur by active secretion from the 

blood through the renal tubules, i.e., urinary creatinine is  

 

influenced by renal function, which could have some unclear 

function for arsenic methylation process. Researcher1 reported 

that urinary creatinine concentrations were strongly and 

positively correlated with % DMA in urines. Therefore, DMA 

formation could be decreased when creatinine formation will be 

decreased. On the other hand, creatinine 

formation/concentrations could be decreased when Se, Mn, 

and/or Hg concentrations will be increased, i.e., DMA 

concentrations might be decreased. The results also confirmed 

the other findings that % DMA and the ratio of % DMA to % 

MMA were decreased with increasing Se, Mn, or Hg 

concentrations expressed as ug/g cre in urine1,4. The correlation 

was stronger for males compared to females1,4. These results 

suggest that maybe Mn and Hg are more potent inhibitor for 

MMA methyltransferase in males compared to females and 

producing less % DMA in males compared to females. Due to 

that more MMA (highly toxic) accumulated in tissues of males 

compared to females. Other researchers have been reported that 

Se and Hg decreased As methylation11-14. They also suggested 

that the synthesis of DMA from MMA might be more 

susceptible to inhibition by Se(IV)14 as well as by Hg(II)11,13 

compared to the production of MMA from inorg- As(III). A 

possible molecular link between As, Se, and Hg has been 

proposed by Korbas et al. (2008)15. The identifying complexes 

between the interaction of As and Se, Se and Hg as well as As, 

Se, and Hg in blood of rabbit has been reported15,16(Table 1).  

 

http://www.sciforce.org/


 International Journal of Nephrology and Acute Disease 
www.sciforce.org 

2 
 

Table 1. The identifying complexes between the interaction 

of As and Se, Se and Hg as well as As, Se, and Hg. 

 

Some studies have also reported that Se supplementation 

decreased the As induced toxicity17,18. 

The concentrations of urinary Se expressed as ug/L were 

negatively correlated with urinary % Inorg-As and positively 

correlated with % DMA19. These studies did not address the 

urinary creatinine adjustment. Other researchers suggested that 

Se and Hg decreased As methylation11-14(Table 2). They also 

suggested that the synthesis of DMA from MMA might be more 

susceptible to inhibition by Se (IV)14 as well as by Hg (II)11,13 

compared to the production of MMA from Inorg-As (III). The 

inhibitory effects of Se and Hg were concentration dependent11-

14. 

Table 2. The impact of Se as well as Hg for As-induced toxicity 

and metabolism. 

 
References 

 Chowdhury, U.K. Biotransformation of inorganic arsenic: Influence of 

gender, arsenic dose level, and creatinine formation. Int. J. of Biochem. and 
Pept., 2021, 1, 1-16. 

 Gamble, M.V., Liu, X. 2005. Urinary creatinine and arsenic metabolism. 

Environ. Health Perspect. 113, A442-A443 (author reply). 

 Gamble, M.V., Liu, X., Ahsan, H., Pilsner, R., Ilievski, V., Slavkovich, V., 

Parvez, F., Levy, D., Factor-Litvak, P., Graziano, J.H., 2005. Folate, 

homocysteine, and arsenic metabolism in arsenic-exposed individuals in 

Bangladesh. Environ. Health Perspect. 113, 1683-1688. 

 Chowdhury, U.K. Relatively higher concentrations of trace elements to 

arsenic may have significantly influenced for the methylation process of 
Arsenic (As) in humans. Int. J. of Bioorg. and Med. Chem., 2021, 1, 1-18. 

 Shukla, G. S., Chandra, S. V., 1982. Effect of interaction of Mn2+ with 

Zn2+, Hg2+, and Cd2+ on some neurochemicals in rats. Toxicol. Lett. 10, 

163-168. 

 Flamenbaum, W., 1973. Pathophysiology of acute renal failure. Arch. 

Intern. Med. 131, 911-928. 

 Jarosinska, D., Horvat, M., Sallsten, G., Mazzolai, B., Dabkowska, B., 

Prokopowicz, A., Biesiada, M., Barregard, L., 2008. Urinary mercury and 

biomarkers of early renal dysfunction in environmentally and 
occupationally exposed adults: A three-country study. Environ. Res. 108, 

224-232. 

 Tian, L., Guo, H. F., Gao, A., Lu, X. T., Li, Q. Y., 2009. Effects of mercury 

released from gold extraction by amalgamation on renal function and 

environment in Shanxi, China. Bull Environ. Contam. Toxicol. 83, 71-74. 

 Kamble, P., Mohsin, N., Jha, A., Date, A., Upadhaya, A., Mohammad, E., 

Khalil, M., Pakkyara, A., Budruddin, M., 2009. Selenium intoxication with 
selenite broth resulting in acute renal failure and severe gastritis. Saudi J. 

Kidney Dis. Transplant. 20, 106-111. 

 Boeniger, M.F., Lowry, L.K., Rosenberg, J., 1993. Interpretation of urine 

results used to assess chemical exposure with emphasis on creatinine 

adjustments: a review. Am. Ind. Hyg. Assoc. J. 54, 615-627. 

 Zakharyan, R.A., Wu, Y., Bogdan, G.M., Aposhian, H.V., 1995. Enzymatic 

methylation of arsenic compounds: Assay, partial purification, and 

properties of arsenite methyltransferase and monomethylarsonic acid 
methyltransferase of rabbit liver. Chem. Res. Toxicol. 8, 1029-1038. 

 Kenyon, E. M., Hughes, M. K., Levander, O. A., 1997. Influence of dietary 

selenium on the disposition of arsenate in the female B6C3F1 mouse. J. 

Toxicol. Environ. Health 51, 279-299. 

 Siyblo, M., Delnomdedieu, M., Thomas, D. J., 1996. Monoand 

dimethylation of arsenic in rat liver cytosol in vitro. Chem. Biol. Interact. 

99, 147-164. 

 Styblo, M., Thomas, D, J., 2001. Selenium modifies the metabolism and 

toxicity of arsenic in primary rat hepatocytes. Toxicol Appl. Pharmacol. 

172, 52-61. 

 Korbas, M., Percy, A. J., Gailer, J., George, G. N. (2008). A possible 

molecular link between the toxicological effects of arsenic, selenium and 
methylmercury: methylmercury (II) seleno bis (S glutathionyl) arsenic (III). 

J. Biol. Inorg. Chem. 13, 461-470. 

 Gailer, J. (2007). Arsenic-selenium and mercury-selenium bonds in 

biology. Coord. Chem. Rev. 251, 234-254. 

 Yang, L., Wang, W., Hou, S., Peterson, P. J., Williams, W. P. (2002). 

Effect of selenium supplementation on arsenism: an intervention trial in 

Inner Mongolia. Environ. Geochem. Health 24, 359-374. 

 Verret, W. J., Chen, Y., Ahmed, A., Islam, T., Parvez, F., Kibriya, M. G., 

Graziano, J. H., Ahsan, H. (2005). Effects of vitamin E and selenium on 

arsenic-induced skin lesions. J. Occup. Environ. Med. 47, 1026-1035. 

 Hsueh, Y. M., Ko, Y. F., Huang, Y. K., Chen, H. W., Chiou, H. Y., Huang, 

Y. L., Yang, M. H., Chen, C. J. (2003). Determinants of inorganic arsenic 
methylation capability among residents of the Lanyang Basin, Taiwan: 

arsenic and selenium exposure and alcohol consumption. Toxicol. Lett. 

137, 49-63. 

 

 

http://www.sciforce.org/

