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ABSTRACTS

This paper reviews the literatures on both the human and plant toxicity of heavy metals, which has been for many years 4

global concern. It discusses the most common heavy metals viz-a-vis their sources and /zea!lli eﬁects. Hl.S‘IOI,;lCa
hwnan toxicity of heavy metals were also highlighted as well as the synergetic and the antagonistic effects of thes
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INTRODUCTION
Metals are natural elements and components of the
environment. They have been extracted from the earth
and harnessed for human industry and products over
many years. Metals are notable for their wide
environmental dispersion due to such anthropogenic
activities; their tendency to accumulate in selected
tissues of the body; and their overall potential to be toxic
even at relatively minor levels of exposure [1].
Heavy metals are metals with a specific gravity that is at
least 5 times the specific gravity of water. There are
different other definitions of the term ‘heavy metal’. In
environmental toxicology, any toxic metals may be
called ‘heavy metals’ irrespective of their atomic mass
or density, moreover, most environmentally toxic
elements are the heavy metals [2]. Commonly
gncour}tered toxic heavy metals that are oflen measured
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Unorganized dumping of solid waste is predominant jn
developing countries and causes adverse impacts to the
environment.  Sources  such  as electronic goods,
electroplating waste. painting waste, used batteries, e.te,
when dumped with municipal solid wastes, increase the
heavy metal levels in the environment [5].
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Heavy metals may enter the human body through food,
water, air, or absorption through the skin when they
come in contact with humans in agriculture and in
manufacturing, pharmaceutical, industrial, or residential
settings. Industrial exposure accounts for a common
route of exposure for adults. Ingestion is the most
common route of exposure in children. Children may
develop toxic levels from the normal hand to mOlfih
activity of small children who come in contact with
contaminated soil or by actually eating objects that are
not food. Less common routes of exposure are dl'mnga
radiological procedure, from inappropriate dosing 0;
monitoring during intravenous nutrition, or from .
suicide or homicide attempt [6). As a rule, acﬁm
Poisoning is more likely to result from inhalation of Sﬂ’]ﬂ
contact of dust, fumes or vapours, or 1113“”_“"‘],s @ a2y
workplace. However, lesser levels of contammatlo;: T;cs
occur in residential settings, particularly in older n0
with lead paint or old plumbing [7]. . ed by
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Processes, incineration of wastes 325
combustion of fossil fuels [8]. . ugh the
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| (ENEFITS OF EHEAVY
IOLOGICAL SYST _M _
gcav)’ metals are required in trace amoupts
| nisms, SOME are essential for. Certain metaboljc
. ac?iViliﬁs whi]e' others are  essential components of
- uymes and pigments in living systems. Such heavy
peals include iron, cobalt, €Opper,  manganese,
molybdenum, vanadium, strontium and zinc. However,
L excessive levels of these metals can be detrimemal to the
| groanism [10].
I Cn;balt is essential for nitrogen fixation by rhizobium in
| legume noodles. In prac_lice, it has the largest
| significance to animal nutrition and observed to be 2
| component of vitamin B, (cobalamine) molecuje [11].
¢ Ion is an essential element in animals and plants, a
| micro-nutrient required in a relatively small amount. It
b b a major role in a host of biochemical reactions,
piticularly in-connection with enzyme of the electron
* wansport chain (eytochromes). Iron, although not part of
bt chlorophyll molecule is essential in plants for the
[ sinthesis of chlorophyll. Some of the enzymes and
| @riers  that  function in the respiratory and
. Poosynthesis mechanisms  of living cells are iron

METALS |y

by living

-~ Meta]

CO.mP.OUDC.lS, €.2. cytochromes and ferredoxin. The
Principal 'fOn-containing pigments in animals are the red
haemoglobin of ver

‘ tebrate blood, the red erythrocruorin
found in Mmany annelids and mollusks
chlorocruorin of certain

respiratory pigments
molecular union of 0X

serve for transport of Oxygen in the body [12].

Chromium is required for normal cirbohydrate, lipid and
nucleic acid metabolism. Insufficient dietary chromium
leads to impaired glucose and lipid metabolism and may
ultimately lead to maturity onset diabetes, and /or
cardiovascular diseases. The essentiality of chromium is
Seen in mice, chicken and sheep. In human, it acts as a
defense mechanism against  weight loss, glucose
intolerance, and impaired energy metabolism. Nickel is
required to maintain health in animals. Small amount of
Nickel is probably essential for human, although lack of
Nickel has not been found to have effect. Copper and
Zinc are micronutrients essential for the normal growth
and development of the body. Copper is found to be
essential in haemoglobin formation, production of RNA,
cholesterol utilization among others. Zinc is essential for
protein synthesis, carbon dioxide transport, and sexual
function, among others. On the other hand, arsenic, lead,
mercury and cadmium have no known beneficial
importance in living organisms [13]). Table 1 shows

some metals and their specific functions in the
system.
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Table 1: Metals and their Specific Functions in Living System [13]

Functions

- Cilcium

Strengthens bones &

in synthesis
i . Essential growth. protein §Y

Builds bones and teeth, muscle contraction, heart action, nerve impulses, blood clotting.

i , alkaline balance, neuromuscular activity

. Liver, muscles, transfer of intercellular water
f : i erve impulse condition

Sodium Electrolyte balance, body fluid volume, n p h .
: i : i tion, heart rhythm, acid base balance
- Masium Cell membrane potential, nerve impulse conduc y . B
P i ion of RNA, elastic tissue formation, cholesterol utilisation,
g e Haemoglobin formation, productio \
8 i e activator . .
- Priese ey ioxide transport sexual function, insulin storage, carbohydrate
™ i i arbon dioxide ;
7‘ Protein synthesis, ¢
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X i transport, 0Xygen transport,
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HUMAN TOXICITY OF HEAVY METALS

As a rule, acute poisoning is more likely to result from
inhalation or skin contact of dust, fumes or vapours, or
materials in the workplace. However, lesser ]evel‘s of
contamination may occur in residential  setings,
particularly in older homes with lead pflim or olfi
plumbing [14]. Toxic substances emitted into the air
change quantitative relations among elements occurring
in the environment, as well as in the human body. Many
workers are exposed to heavy metals in industry,

particularly in the metal ﬁn?shing _induslry O tragity,
glassworks. Thallium, cadmium, bismuth, and |y cau:ﬂl
morphological and functional changes in the hum;
body. The clinical course of such changes is dele”ﬂineg
by the amount of the heavy m.etal dose, durar,
exposure to the toxic metal, and individual immUnixy .
the patient [15]. Table 2 shows the  sourceg and
health effects of some highly toxic heavy metg]g Whilg
Table 3 shows some historical cases of heavy mey
toxicity.

nof

Table 2: Sources and Health Effects of Some Highly Toxic Heavy Metals[16]

SN  Metal Sources Human Health Effects

L. Arsenic Smelting processes, manufacture of chemicals ~Target organs are the blood, kidneys & central
& glasses, paint, rat poisoning, fungicides and nervous, digestive & skin systems.
wood preservation Causes nausea, anemia and cancer,

2. Lead Pipes, drains and soldering materials, paints, Bones, brain, blood kidney and thyroid gland
batteries, fuel additives, pesticides impairment and anxiety.

3. Mercury Degassing of the earth’s crust, volcanic Brain and kidney damage, anxiety, hearing
emissions and mining operations loss, deafness and depression.

4. Cadmium Mining and smelting activities, batteries, PVC Damage to liver, placenta kidneys, lungs liver
plastics,  paint, insecticides, fertilizers, brain and bones. Hypertension anemia and
cigarettes, electroplating, motor oil cancer

5. Nickel Mining & smelting activities, nickel cadmium Chronic bronchitis, cancer, heart problem, liver
batteries, nickel plating damage and skin irritation

6. Chromium Volcanic emissions, mining & smelting  Chronic exposure of Cr* is mutagenic. It can
activitics, alloys, pigments furnace bricks, also lead to asthma & damage to the nasal and
wood preservatives, burning of fossil fuels skin epithelia

7. Copper Mining, wielding, insecticides, birth control

pills, dental alloys, copper cookware and pipes.

High level of accumulation in the body leads ©©
nausea, vomiting, abdominal pain, breakdown
of red blood cells and Wilson's disease in

children
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S&_\aizemmenon whereby a potentially harmful
e has accumulated in the plant tissue to a level
?-.:tt‘“g_opfimal group and the development of the
:;, ;;0‘5 immq::m t note that plants absorb heavy
ey of T;'l the soil as well as from §urfacc deposits on
Yy "15 31“ s exposed to polluted air. The presence of
ﬁiit’:o.-;_, ]‘3 $in fertilizers and wastewaters comnbvutc to
o) sources of metal pollution for cultivated
L"-&f\- ts{lgl_
ey, CECtables have greater potential of accumulating
S, ols in their edible parts than grain or fruit
l‘hg tudies on the uptake of heavy metals by plants
Paggj, !'_‘“‘ﬂ that heavy metals can be transported
: ¥ from roots to shoots through the xylem vessels.
‘on, plant organs such as fruits and seeds that
"% Uranspiration rates do not accumulate heavy

L PO

‘1.“
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. sof Historical Cases of Heavy Metal Toxicity [17. 18]
r,--{“" Place Date Health Effects
W —Bradford. England 1858 Intense abdominal pains, nausea, vomiting, diarrhea,
prese: coma and death
i Junwsu, Japan 1955 Irai-irai disease, characterized by severe bone pain,
L waddling  gait,  pathological  fractures, = renal
impairment, etc
\fercury Britain 1940 - 1950 The pink disease: characterized by poor health, high
L .
' BP and poor memory.
Minamara, Japan 1956 Minamata disease; a neuralogical syndrome.
Niigata, Japan 1965 Symptoms include numbness in hands and feet,
Iraq 1956 damage to hearing and speech. insanity, paralysis,-
Iraq 1960 coma and death
Ghana 1967
Canada 1970
Lead Ancient Greek & Arabs - Physiological & neurological effects which include
Devonshire & several other 1700s- weariness, nausea, abdonunal pain. uncoordinated
places 1800s body movements, inflaimmation of the brain, IQ
defects, coma and death, especially children.
Chinna 2009
Some mining villages of
Zamfara State, Nigeria 2010
*fﬁaainm Russia (The poisoning of 2006 Hair loss, damage to peripheral nerves. coma and
() Alexander Litvinenko) death
P
TE\TOTOMC[T\' OF HEAVY METALS metals because the storage organs are largely phloem-
“;: rm phytotoxicity has normally been associated loaded and heavy metals are generally poorly mobile in

the phloem. Zheljarzkov and Nielsen, found that the
concentration of heavy metals in vegetables per unit dry
matter generally followed the order; leaves > fresh fruits
> seed [20]. g

JOINT OR COMBINED TOXICITY OF HEAVY
METALS

The recent trends in heavy metal studies are to analyze
and predict lethal and sub-lethal toxicity levels of metal
mixtures. Several studies have stressed the importance of
mixed toxicities in determining water quality criteria.
Interactions between metal may increase (synergetic) or
decrease (antagonistic) the degree of toxicity, depending

on the nature of individual pollutants. Information on

metals interactions provides a more realistic assessment

of their toxicify to organisms than observations with
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individual metal, since they usually occur as mlx‘tures l:n
the environment. Several workers have studlgd lz
toxicity of metal mixtures, and a few have anglfiere

possible reasons for increased or decreased toxicities of
metal mixtures. Barnes and Stanbury [21] fqund that
mixtures of copper sulphate and mercury chloride were
far more toxic to the copepod, Nitocra spinipes, than
either of the salts alone. Machines and Calabrese [22],
reported the interaction of metals to be tempera.tgre
dependent.  Antagonism  and less than additive

interactions have also been documented for Hg and Cu
mixtures [23].

REMEDIATION OF HEAVY METALS

In general, it is very difficult to eliminate metals from
the environment. Once metals are introduced and
contaminate the environment, they will remain. Metals
do not degrade like carbon-based (organic) molecules.
The only exceptions are Mercury and Selenium, which
can be transformed and volatilized by microorganism,
Traditional treatments for metal contamination in sojls
are expensive and cost prohibitive when large areas of
soil are contaminated, Treatments can be done in sitn
(on-site) or ex simy (remove and treated off-site).
Different methods exist for the remediation of heavy
metals in the environment. These include mechanical,
chemical and bioremediation methods [24].

CONCLUSION

The toxicity of heavy metals cannot be over e
however, one thing is needful there must be a continuous
monitoring of heavy metals accumulation in the
environment. Development of N igerian  standards or
maximum permissive limits for heavy metals in soils,
water, ambient air and food stuffs is paramount, The lead
Poisoning in Zamfara state in 2010, shows that Nigeria is

not spared of the toxic effects of heavy metals in the
énvironment.

mphasized,
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