Bioaccumulation of Environmental Heavy Metals Related to Deregulation of Detoxifying Enzymes Expression in Osteoporosis
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Abstract 
Heavy metals are toxic environmental pollutants that can accumulate in the human body. Metals bioaccumulation correlates with altered expression patterns of numerous genes, including detoxifying genes, thus interfering with multiple cellular events leading to increased susceptibility to several diseases. The presence of heavy metals in bone tissue appears to be related to osteoporosis, but the role of environmental pollution in the pathogenesis of the disease has yet to be elucidated. The purpose of this study is to analyse circulating heavy metals levels and the expression of detoxifying genes in osteoporotic patients (OP), compared with healthy subjects (CTRs). Heavy metals concentration was determined by Inductively Coupled Plasma Mass Spectrometry (ICP-MS), and the expression of NAD(P)H quinone dehydrogenase 1 (NQO1), Catalase (CAT), and Metallothionein 1E (MT1E) genes was assessed by real-time polymerase chain reaction (qRT-PCR). Copper (Cu), mercury (Hg), molybdenum (Mo) and lead (Pb) were found to be significantly higher in the plasma of OP patients compared to CTR subjects. Analysis of the expression levels of detoxifying genes showed a significant decrease in CAT and MT1E in OP subjects. In addition, Cu correlated positively with the expression levels of CAT and MT1E in CTRs group and MT1E in OP patients. This study suggests that bioaccumulation of certain metals is potentially related to an altered expression pattern of detoxifying genes in OP patients. 
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Figure 1. Plasma concentrationsofmtal g/ OP and TR subcts. C, Mo, Hg and Pb were
founs o be sigricanly igher i the lasma of 0P subjects an nCTR subjects.

Figure 2. Analssof Setoiing NGO1, MTLE and CAT encoding genes expresion evels n POMCS
of 31,09 patients and 52 CTR subjcts. (3 O patients show 3 sight decrased patten in the
xpresion lvel of HQ01 comparad with TR subcts 15, p = 03658, [, ) OP samples show
ecrsased expresio levels ofMTLE ad AT compared with TR sampies.




