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Comparative Analysis of Trace Elements in Mentally Retarded
Children and Normal Children

SHEN Guangtao', LIU Yujing’, WANG Saifeng’

1. College of Life and Environmental Sciences, Central University for Nationdlities, Betjing 100081, China
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Abstract Trace elements are essential for human growth. On the other hand, an excess of some elements can be toxic, leading to
disturbances in human growth. Altered trace elements concentration influences the biological growth, leading to changes in the structure of
macromolecules, the permeability of cell membranes etc. Mental retardation is one such disease, which can be congenital or acquired. This
paper investigates the relationship between the contents of trace elements Zn, Pb, Cu, Fe and the intelligence quotient of the child. By
means of atomic absorption spectrometry, the trace element contents in hair and blood of 100 normal and 100 mentally retarded children
were determined. These children had no record of chronic or hereditary diseases and are of the age between 5 to 10 years. None of these
children had any significant environmental or occupational exposure to metals. It is shown that the contents of Cu, Zn in the hair of normal
children are significantly higher than those in mentally retarded children. The content of Fe sees no significant difference. However, the
content of Pb in the hair of normal children is significantly lower than that in mentally retarded children. So, the lack of essential trace
elements or the excess of toxic metallic elements will effect the development of children’s brain and intelligence quotient.
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Table 2 Comparison of the element contents in hair of normal and mentally retarded children (unit: umol/L)

x+SD x£SD P
Zn 100 37.98~228.34  82.97+19.45 100 36.54~193.87 80.02+18.32 <0.05
Pb 100 1.03~82.03 12.63+7.46 100 1.08~63.47 13.29+7.59 <0.05
Fe 100 10.53~68.94 29.87+5.25 100 17.39~47.23 30.33+£5.42 >0.05
Cu 100 1.43~31.69 10.08+2.33 100 3.14~31.20 8.06+2.38 <0.05
(80.02+18.32,P<0.05), Pb (12.63+ (19.59+1.05) (17.67+0.69,P<
7.46) (13.29+£7.59,P<0.05) 0.05),
Fe (29.87+5.25) Fe
(30.33+£5.42,P>0.05) o Cu 3
(10.08+2.33) (8.06+2.38, ,
P<0.05), ,
3 0 ) ) ’
Zn (19.94+1.26) (16.66+ R
0.78,P<0.01) ;Pb (0.95+0.11) Zn Fe Cu oZn DNA |
(1.11+0.18,P<0.01) ;Fe (29.20+1.66) RNA 90 ,
Fe (27.76+1.14,P>0.05) ;Cu 200 ,
o Zn
3
( :umol/L) : In ’ ’
Table 3 Comparison of the element contents in blood of DNA ’
normal and mentally retarded children (unit: pmol/L) 7n ) A Takeda
P s Zn 4 ,
Zn 19.94+1.26 16.66+0.78 <0.01 Zn 5 0
Pb 0.95+0.11 1.11£0.18 <0.01 /n . Fe
Fe 29.20+1.66 27.76x1.14 >0.05 DNA s s
Cu 19.59+1.05 17.67+0.69 <0.05 _Fe
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