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Abstract

Heavy metals are distributed in the environment
ubiquitously, Metals are widely used in various
industries, because of which have characteristics
of marked malleability and ductility, Workers are
exposed to metals through inhalation in industry,
while the general population who has not been
exposed to metals occupationally, exposed orally
through diet and drinking water, Workers are
exposed to the low level of metals chronically, All
metals and metal compounds are potentially toxic
to human, but many metals are essential and
homeostasis is key to survival, Recently, the
proportion of heavy metal poisoning is about 1% in
the occupational disease, and reported cases
annually are around 10 peoples in Korea, Ninety four
cases of heavy metal poisoning were reported from
2001 to 2008 in Korea, The most cause of poisoning
was chromium of 51 cases, and followed by lead (25
cases), manganese (9 cases), cadmium (6 cases),

and mercury (3 cases), in orders, In this paper, there
are reviewed and discussed about exposure source
and route, absorption and metabolism, health
effects, medical treatment and management of
major metals mentioned above, Several metals are
known human carcinogens, therefore workers ex-
posed to metals in workplace should be controlled
with meticulous care, In conclusion, the efficient
controls for workers, who are working under the
metal contaminated environment in industry, could
be suggested as the prohibition of excessive
exposure to metals through health education and
environmental controls, and prevention and early
detection of metal poisoning by the periodic health
examination and exposure assessment,
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Fig. 1. Annual cases of metal poisoning in Korea (A) and the proportion in occupational disease (B)
(1995-2008).
Table 1. Number of Specific Metal Poisoning in Korea (2001~2008)
Year Chromium Lead Manganese Cadmium Mercury Total
2001 13 0 4 5 1 23
2002 3 2 1 0 0 6
2003 5 11 1 0 0 17
2004 12 1 2 1 2 18
2005 6 3 1 0 0 10
2006 5 2 0 0 0 7
2007 4 1 0 0 0 5
2008 3 5 0 0 0 8
Total 51 25 9 6 3 94
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Fig. 2. The mechanism of metal transport from inhalation to
the brain.
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Table 2. Occupational Exposures and Target Sites for
Metals as Human Carcinogen (IARC Group 1)

Target site Metals or metal compounds

Lung Arsenic and arsenic compounds
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Nickel compounds
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Table 3. TLVs and BEls of Lead, Mercury, Cadmium, Chromium and Manganese (ACGIH, Korea)

Subjects Lead Mercury

Cadmium

Chromium Manganese

- Metal mercury and
inorganic mercury compounds

- Respirable dust

- Metal chromium : 0.5 mg/m°

- Chromium(lll) compounds - Manganese elemental and

. 3 . 3 . .
TLV-TWA , 0.025 mg/m . 0,002 mg/m3 1 05 mg/m inorganic t;ompounds
0.05 mg/m” - Aryl mercury compounds - Chromium(VI) compounds : 0.2 mg/m
(ACGIH) 3 - Total dust 3 )
: 0.1 mg/m . 0.01 ma/m3 1 0.05 mg/m - Manganese cyclopentadienyl
- Alkyl mercury compounds T 9 - Chromium(V1) compounds tricarbonyl : 0.1 mg/m®
: 0.01 mg/m® : 0.01 mg/m? (insoluble)
- Metal chromium : 0.5 mg/m®
- Zinc chromate : 0.01 mg/m®
- Zinc chromate as Cr : 0.01 mg/m®
- Aryl mercury compounds )
3 - Chromium (VI) compounds
: 0.1 mg/m" (dermal) : 0.01 mg/m® (insoluble)
TLV-TWA 3 - Alkyl mercury compounds L 1 mg/m?
0.05 mg/m 3 0.03 mg/m3 - Chromium (VI) compounds
(Korea) : 0.01 mg/m” (dermal) 3 (dust, fume)
1 0.05 mg/m® (soluble)
- Others
. 0,025 mg/m® (dermal) - Lead chromate as Cr
P 0de Mg : 0.012 mg/m’®
- Chromium (Il, Ill) compounds as Cr
: 0.5 mg/m3
15 pgl/L total i i
Blood 300 ug/L HgiL fotal Inorganic mereury: g - -
BE| at end of shift
(ACGIH) - 10 ug/g Cr

Urine 150 ug/g Cr

35 ug/g Cr total inorganic mercury 5 uglg Cr

at preshift - 30 ug/g Cr (at end of workweek)
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