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Inorganic arsenic, Manganese and Cyanide Contamination
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Abstract

The health effects caused by the mining industry are mainly due to heavy metal
contamination caused by mining, smelting, surface drainage and waste leachate. These events
cause the distribution of chemicals and heavy metals in nearby areas and contaminating the food
chain. Based on these data, this research aimed to analyze inorganic arsenic, manganese, cyanide
contaminants, and determine inflammation and oxidative stress in children with learning
disabilities living near an inactive mining industry. The results showed that urinary inorganic
arsenic levels were higher than normal in 1 subject (3.6%), manganese serum levels were
higher than normal in 10 (35.7%) and cyanide levels were not above normal. In addition, the
level of 8-Hydroxy-2"-deoxyguanosine (8-OHdG) and C-reactive protein (CRP) were higher
than normal in 16 (57.14%) and 3 (10.71%) subjects, respectively. The study showed that children
with learning disabilities are contaminated with heavy metals and are at risk for oxidative stress
and inflammation. Therefore, monitoring of heavy metal contamination and health effects in
vulnerable children who live near the mining industry during the period of operating normally

or temporarily suspended will help prevent and mitigate health impacts that may occur.
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Table 1 Analysis of inorganic arsenic in urine from 28 children with learning disabilities (LD)

Learning disability (LD) Missing data (n)

n (%)

Inorganic arsenic in urine (ug AS/L)*

> 35 n (%) < 35n (%)

28 (100.0)

1(3.6) 27 (96.4)

*Reference value of inorganic arsenic in urine = < 35 pg AS /L
(Referenced by Department of Medical Sciences, Ministry of Public Health, Thailand and Agency for Toxic Substances

and Disease Registry)

Table 2 Analysis of manganese in the blood from 28 children with learning disabilities (LD)

Learning disability (LD) Missing data (n)

n (%)

Manganese in blood (ug/L)*

> 15 n (%) 5-15 n (%)

28 (100.0)

10 (35.7) 18 (64.3)

*Reference value of manganese in the blood = 5 - 15 ug/L

(Referenced by Department of Medical Sciences, Ministry of Public Health, Thailand and Agency for Toxic Substances

and Disease Registry)

Table 3 Analysis of cyanide in the blood from 28 children with learning disabilities (LD)

Learning disability (LD) Missing data (n)

n (°/o)

Cyanide in blood (ug/mL)*

2 0.5 n (%) < 0.5 n (%)

28 (100.0)

0 (0.0) 28 (100.0)

*Reference value of cyanide in the blood = < 0.5 pg/mL

(Referenced by Department of Medical Sciences, Ministry of Public Health, Thailand and Agency for Toxic Substances

and Disease Registry)

naaTIaMIMaNuvedlauazdiu wuseau
AsedtiuganiAnd 1 au (Gevaz 3.57) szdu
WsaAusnganhiddnd 2 au Gevaz 7.14) seéy
TnaydugeaniAnd 3 au (Gevaz 10.71) uaz
seAuDagiugIn 39w direct bilirubin gand
mind 1 au Gewar 3.57) BIUAWUNAATID
4 a wva g 1 a 1 & 1 4' 1
mavesliamsimganidadudiusiingand
4 aa 4 ] a a:;u
mundantiesuazbinvanunndndndatouma
Addin (Table 4) WoIAN=Himanduiuss=nig

ArHNaFINW (biomarkers) 6199 fia¥ms
Mmauvedlaazdy Auszdvasiwfinediunid
viounamild wamIdelinuanuduiuima
ﬁamumiﬁﬂym%’:dﬁ (Pearson correlation;
p >0.5)

NaANIANIE oxidative stress lABAS
7373 8-OHdG wuhﬁizﬁuﬁqaﬂﬁmﬂnﬁ 16 AU
(Gevaz 57.14) wazszaudnd 12 au (3ewas
42.86) Aafludadiuszana 1:1 (Table 5)
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Table 4 Analysis of renal function and liver function of 28 children with learning disabilities (LD)

Test Minimum Maximum Mean SD Reference intervals*  Units
Total Protein 7.0 8.2 7.5 0.35 6.0-8.0 g/dL
Albumin 4.1 4.8 4.3 0.15 3.8-54 g/dL
Globulin 2.7 3.8 3.1 0.33 1.2-3.5 g/dL
Total bilirubin 0.2 2.0 0.5 0.32 0.2-1.2 mg/dL
Direct bilirubin 0.1 0.7 0.2 0.11 0.0-0.5 mg/dL
ALP 131.0 431.0 250.1 74.45 0-500 u/L
AST_SGOT 15.0 33.0 23.1 4.63 5-34 u/L
ALT_SGPT 4.0 47.0 15.5 9.08 0-55 u/L
Creatinine 0.49 0.95 0.64 0.08 0.5-0.8 mg/dL
Blood Urea Nitrogen 0.18 14.20 9.23 2.93 7.0-16.8 mg/dL

*Referenced by Department of Medical Sciences, Ministry of Public Health, Thailand and Chemistry-Pediatric Reference
Ranges, Roche Diagnostics GmbH

Table 5 Analysis of C-reactive protein (CRP) and 8-Hydroxy-2-deoxyguanosine (8-OHdG) of 28 children
with learning disabilities (LD)

Test Minimum Maximum Mean SD Reference Units
intervals*
C-reactive protein (CRP) 0.07 6.68 1.65 2.03 0.00-5.00* mg/dL
8-Hydroxy-2-deoxy- 1.69 4.65 2.87 0.80 < 2.59** nmol/mmol
guanosine (8-OHdG) creatinine

*Referenced by Department of Medical Sciences, Ministry of Public Health, Thailand and Leibniz-Institute for Prevention
Research and Epidemiology (BIPS), University of Bremen, Germany

**Referenced by Department of Medical Sciences, Ministry of Public Health, Thailand and Neonatal Unit, Liverpool
Women’s Hospital, Department of Child Health, University of Liverpool, England

Wodtansmanduiusszning 8-OHdG v NansIINNzMIonEUlneMInTIa CRP
s I'4 a a a J A = 1 5] s 1 1 a %
F2AVUDISLBUNOUUNTYS viTounNImUd TN nuliszAuganan@ 3 au (Sewas 10.71) uaz

o 1

ANNFNRUSMIadalumsAnyasall (Pearson  52dvdnd 25 au Gesaz 89.29) Aalludadiu

4

correlation; p > 0.5) sz3nay 1:8 (Table 5) Wodanzimanduiug
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