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ABSTRACT

Symptoms of metal poisoning in man and cases of metal poisoning
in other countries were cited. The increased trend of toxic
metals in the Malaysian environment and its impact on metal
contamination in food products locally grown by the farmers for
home consumption were discussed. This raised the question on the
possibility that many cases of food poisoning occured recently
might be due to the undetected metal poisoning and due to the
ignorance of some villagers in ingesting metal contaminated
foodstuffs. A few proposals were put forward with the aim to
increase the awareness of the village folks on environmental
issues so that the occurances of food poisoning due to toxic
metals could be prevented in future.

Kemungkinan berlakunya keracunan logam dalam manusia
dan pencegahannya di Malaysia

Abstrak

Gejala keracunan logam dalam manusia dan kes-kes keracunan logam
di negara lain diberikan di sini. Corak peningkatan logam-logam
toxik di persekitaran Malaysia dan kesannya atas kontaminasi
hasil makanan tanaman petani tempatan untuk makanan sendiri
dibincang. Ini menimbulkan kesedaran kemungkinan kes-kes
keracunan makanan berlaku pada masa sekarang boleh disebabkan
berlakunya keracunan logam yang tidak dapat dikesan dan juga
boleh disebabkan berkekurangan pengetahuan di sebahagian kalangan
petani yang telah pun makan makanan tercemar. Beberapa cadangan
dicadangkan bertujuan untuk menambahkan kesedaran petani-petani
di kampung atas isu-isu persekitaran supaya keracunan makanan
disebabkan loqam toxik dapat dielakkan pada masa depan.



INTRODUCTION

During these last few years cases of food poisoning in
Malaysia were on the increased (Table 1). Many of the cases were
fatal and the causes were unknown. Origins of food poisoning are
many. They could be due to biological poisoning of pathogenic
microorganisms or chemical poisoning of organic and inorganic
toxic compounds in nature. Metals form part of the inorganic and
organic compounds and many of them are classified as toxic in
their own rights. Commonly known toxic metals are lead, mercury,
cadmium and arsenic, just to mention a few. In Malaysia these
metals are widely used and produced as waste in industries,
transportation and agriculture. Lead for example is used in
gasoline and lead is emitted as a waste from the burning of
gasoline. Could many of the food poisoning cases with causes
unknown in Malaysia have their origin connected with metal
poi soning?

May be we should look at the sources and hazards of some of
these metals and the major catastropies happened in other
countries due to poisoning caused by some of these metals!

SOME TOXIC METALS THAT ARE HAZARDOUS TO MAN

Toxic metals such as cadmium, lead, mercury and arsenic find
their way into the human body vxa inhalation, ingestion or
absorption. Dusts, air particles and gases containing these
metals will deposit into the bodies through the respiratory
system. Food and drinks contaminated with these metals will
enter the body through the food channel. Absorption of these
metals into the bodies possible when body tissues are in direct
contact with them. In some cases of metal poisoning the victims
may have received these metals through the food chain. The
possible sources of contamination are many.

CADMIUM is found in nature, and generally in low
concentrations associated with zinc. It is a soft siiv r-blue
metal, familiar to us as the anticorrosion coating often used on
outdoor fittings such as gate latches, roofing nails and screws.
It is present as an impurity in the more common galvanised zinc
coatings and is also used in many everyday items such as paint,
some pottery pigments and plastics. Automobile tires and maggat
also contain cadmium. Cadmium concentrations in ambient air and
water are generally low but may play a role for the daily intake
of cadmium under special circumstances, as in the case of Japan
along the Jintzu River basin due to the mining of copper and zinc
at Kamioka in the fifties. Since World War II hundreds of local
inhabitants had experienced chronic cadmium poisoning due to the
long term ingestion of rice grown on fields irrigated by water
from the River Jintzu that had been contaminated by the zinc and
copper mine many miles upstream. Many had experienced tragic
deaths, deformities and pain as bones snapped under the weight of
the body known as the itai-itai disease.



MERCURY, a toxic element, occurs widely in the biosphere.
It presents occupational hazards associated with both ingestion
and inhalation. It is used extensively in industry and
tigriculture. The toxicity of mercury varies greatly with its
various chemical forms which can be classified into inorganic or
organic. The alkyl derivatives of mercury are more toxic than
other chemical forms and can enter the food chain through the
activity of microorganisms in aquatic ecosystems with the ability
to methylate the mercury present in industrial wastes. The
methyl mercury produced may accumulate in fish and other aquatic
species. In northern New York state and in Northern Ontario
large predatory fish may contain more than 500 ug/kg of methyl
mercury and some marine fish in contaminated rivers and lakes may
accumulate as much as 200 - 5000 ug/kg of methyl mercury in their
muscle (Butler, 1979).

Data on human exposure to both inorganic and organic mercury
are now available, since large numbers of people have been
exposed to these forms of mercury in the past, resulting in many
cases of poisoning. There have been many outbreaks of mercury
poisoning through the food. The outbreak of Minamata disease
(Harada, 1968; Takeuchi, 1968) due to methyl mercury discharged
into the Minamata Bay, Tapan in the early 1950's is a well known
case of mercury poisoning till today. Local fisherman were
poisoned by mercury through the consumption of fish contaminated
by mercury discharged into the bay by a chemical factory
operating around the bay. Victims survive till today have
symptoms of twisted hands and limbs, slurred speech and
difficulty in walking due to the degeneration of nerve cells in
the brain. Children born from these victims were often mentally
retarded. In western Canada pheasants were poisoned by eating
wheat treated with fungicides. In New Mexico, United States of
America, a family fed grain treated with fungicides to their pig
then killed the pig, ate the pork and were poisoned. Then there
was an outbreak of methyl mercury poisoning in Iraq, which
involved over 6000 people who ate home made bread prepared from
wheat that had been treated with a methyl mercury ^ungicides
(Bakir et al, 1973). People ingested contaminated bread for a
about 2 months, after which signs and symptoms of organic mercury
poisoning developed and many of them died. The extremely high
toxicity of methyl mercury to man is of particular concern. The
symptoms of methyl mercury poison to man may be dormant for weeks
or months after acute exposure. The patients may complain of
headache, parethesia of the tongue, lips, fingers and toes,
followed by gait disturbances and changes in vision, speech and
hearing and loss of coordination. Normally patients poison by
organic mercury, the target organs are the central nervous
systems with specific areas in the system being damaged. Severe
cases could resulted in irreversible brain damage and permanent
neurological damage resulting in impaired vision and hearing,
sensory loss in limbs, ataxia and tremor. The critical group in
an exposed human population is considered to be new-born infants.
Neurological disorders such as mental retardation and convulsive
cerebral palsy had occured in infants whose mothers were exposed
tu methyl mercury during pregnancy (Koos and Longo, 1976).



Acute poisoning with inorganic mercury can result from
inhalation or ingestion of elemental mercury or mercuric
chloride. The symptoms are metallic taste, nausea, abdominal
pain, vomiting, diarrhoea, headache, salvation and anuria. The
stomach, gums and salivary glands may become inflamed. Acute
exposure to elemental mercury can also cause pulmonary irritation
and neural damage. Chronic symptoms such as muscular tremor may
persist in some cases. Extreme causes may lead to hemolysis,
insomnia, delirium and ultimate death from exhaustion.

Chronic inorganic mercury poisoning is presented by symptoms
such as lassitude, anorexia, weight loss, metallic taste and
nephrotic syndrome- Chronic poisoning by inorganic mercury
affects primarily the nervous system.

ARSENIC is another toxic metal commonly used in industry and
agriculture although arsenic is found naturally in small amounts
in soils and waters throughout the world, as well as in food
particularly in seafood- Excessive amount of arsenic present in
the air, water, soil and food could be due to the use of arsenial
pesticides and arsenic compounds and the processing of some ores
and minerals. Arsenic compounds are used in pigment production,
the manufacture of glass,•textile printing, tanning, taxidermy,
in antifouling paints, and to control sludge formation in
lubricating oils. Metallic arsenic is used as an alloying agent
to harden lead shot, and in lead-based materials. Most chemical
forms of arsenic are toxic and they may be ingested, inhaled or
absorbed through the skin. Industrial exposure to arsenic has
shown that it can produce hyper pigmentation, "palmar, warts
dermatitis and skin cancer. Mild bronchitis, and upper
rspiratory tract irritations including perforation of the nasal
septum, severely reduced peripheral circulation resulting in
gangrene of the fingers and toes; and mortality due to cirrhosis
of the liver and to cardiovascular disease.

Episodes of arsenal poisoning are many. In 1964 an endemic
illness called "blackfoot" disease occured in Taiwan due to deep
well waters containing up to 1.1 mg/1 arsenic (Tseng, 1968).
Arsenic is present in most foodstuffs in concentrations below 1
mg/kg but accidental contamination of foodstafs with arsenic has
resulted in many mass-poisonings. In one incident in Japan, over
12,000 infants were poisoned by contaminated dry milk, resulting
in the death of more than 120 babies (Hamamoto, 1955). Also in
Japan at the southern part of Kyushu Island a chemical factory
contaminated the air and water with arsenic due to the burning of
arsenic rocks causing severe damaged of the internal organs and
skin due to the inhalation and ingestion of the contaminated air
and water.

Sources of LEAD are many. The burning of leaded petrol,
lead-containing paint, plaster, etc where lead could be ingested
from the lead dust. The chronic form of lead poisoning is
asymptomatic but the clinical symptoms of lead poisoning whether
it is acute or chronic poisoning are similar. The symptoms are
anemia, insomnia, headache, dizziness, irritability and lead-line



stippling of the retina. Often there could also be a history of
antecedent behavioral change such as irritability, insomnia,
restlessness, loss of memory, hallucinations and confusions.

THE MALAYSIAN SCENARIO

Newspaper headings such as "Thai Prawns, Cuttlefish found to
contain Arsenic" (New Straits Times, 1988) and "Heavy Metal
Threat from Pig Farm Waste" (New Straits Times, 1989) are
extremely common in Malaysia these days.

Case 1: The Ipoh Municipal Council of Malaysia reported
that dried prawns and cuttlefish imported from Thailand were
found to contain 49 ppm and 2 80 ppm arsenic respectively, while
the permissible level of arsenic in foodstuff in Malayisa is 1
ppm. It was believed that the arsenic was the residue from bait
used by Thai fishermen.

Case 2: The pig farm effluent discharged into the Sepang
River, Lukut River and Linggi River in Negeri Sembilan, Malaysia
caused river sediment and waterways, cockles and fishes to be
contaminated with high levels of copper, zinc and lead.

TOXIC METALS IN THE MALAYSIAN ENVIRONMENT

Table 2 shows some of the trace elements measured in some of
th edible foodstuffs grown by some Malaysian farmers from an
agriculture village with no major industries within a radius of 5
km except rice fields, coconut plantations and a major highway
passing through it. These foodstuffs are for their own
consumptions. Mercury was found to be below the detection limit
but when the foodstuffs were collected again two years later and
measured, it was found that the level of mercury has increased.
Table 2 indicates clearly that nearly all the toxic metal
contents in . the home-grown crops and vegetables show a
significant increase with time.

Table 3 shows toxic metal contents in cow grass grown along
the Federal Highway in Selangor, Malaysia are significantly
higher than the metal contents in the grass collected from the
water catchment station at Pantai, Negeri Sembilan, Malaysia.
Local cows were normally found grazing on this grass and the high
metal contents in the grass might be retained by the cows.

DISCUSSIONS

The results presented here indicate clearly that many toxic
metals found in foodstuffs that were home-grown and reared by
local farmers for their own consumption and not for
commercialisation could have exceeded the maximum permitted
levels stipulated in the Malaysian Food Regulations of 1985.
Many of these results showed scattered incidences of metal



toxicity in foodstuffs but could these scattered incidences
resulted in the many unknown causes of food poisoning cases
reported in the mass media (Table 1)? Many of the cases of
poisoning might be mild enough for the victims to recover from
the acute phase and no further apparent symptoms were noticed.
Or may be the toxicity levels were just low enough as not to
trigger any immediate noticeable acute symptoms? It is now known
that long term accumulation of low doses of toxic compounds could
lead to some chronic symptoms which could be just as harmful and
fatal as short term poisoning by high doses of toxic compounds.

What steps, precautj ons and remedies are to be taken so as
to prevent major catastrophies or disaster from happening to the
present generation or generations to come?

Laws, regulations and enforcements are some of the major
ways to combat these problems by governments, administrators
industrialists, scientists and the public at large. But the main
concern is these laws, regulations and enforcements might not
reach many of these locals due to their unawareness and
illiteracy. As a result the introduction of environmental
education and environmental awareness programme to all sectors
might be a much more effective remedy for long term permanent
solutions.

The Ministry of Science, Technology and the Environment in
conjuction with Ministry of Education together with some
projessional organisations and bodies such as the Malaysian
Scientific Association have introduced environmental awareness
programme to school children. Many private sectors and companies
such as New Straits Times have also done their shares in this
aspect. Environmental education like "Alam dan Manusia" has been
introduced successfully to the new Malaysian school syllabus.
Exhibitions to create environmental awareness among the public
have been carried out by both governments, universities etc. But
what about those "Pak Chik" and "Mak Chik" the actual people who
are growing and rearing foods for home consumption or for small
scale informal trading, does the message actually get across to
them? This group might appear to be a small group of unimportant
and non-influencial group. But how many of us have stopped to
ponder how often we bought our "ulam-ulam", our "mee soto" from
these "Pak Chik" and "Mak Chik" at our "pasar malam" stores?
Where were their "ulam-ulam" come from? Was it home grown?
Where were their chicken come from? Was it home reared? The
next question that should automatically follow would be, "Is it
safe to consume these foodstuffs?".

How are we going to educate this group of the population?
Environmental awareness programme conveying simple messages
incorporated into local dramas, songs, advertisements through
mass media like television and radio could be an effective way of
getting the message across to these locals. Adult education
classes, seminars, gatherings etc. with the aim of educating the
illiterate old folks on the simple know how of detection,
prevention and remedy towards simple environmental problems could



be arranged through the local government, the penghulu kampongs,
"he local political representatives, organised bodies like the
/®uth organisation of the kampong, the surau, churches or temple
-caimittees etc. But ultimately if we could successfully get the
nessage "To love and to cherish the rights of the future
generations" across not only to these local folks but every
inhibitant in this globe by what-ever means then only we could
truly hope that we might be able to solve the environmental
related problems like whether it is poisoning by toxic metals,
depletion of ozone layer etc., both at local and global levels.

REFERENCES

Aidid, S.B. (1988). Multielement Distribution in Different Plant
Organs. Toxicol Environ. Chem., 18, pg. 197-203.

Bakir, F., Damluji,S.F.; Amin-Zaki, L.; Murtadha, M.; Khalidi,
A.; Al-Rawi, N.Y.; Tikriti, S.; Dhahir, N.I.; Clarkson, T.W.;
Smith, J.C. and Doherty, R.A. (1973) Methylmercury poisoning in
Iraq. Science, 181, pg. 230-241. ^_

Butler, G.C. (1979). Exposure to Mercury. Trace Metals Exposure
and Health Effects (Ed) E. Di Ferrante, Pergamon Press. pg. 67-
98.

Hamamoto, E. (1955). Infant "arsenic poisoning by powdered milk.
Nikon Iji Shimpo, 3, pg. 1649-1653.

Harada Y. (1968). Congenital Minamata disease. Study Group of
Minamata Disease, Kumamoto Univ., Japan, pg.93-117.

Koos, B.J. and Longo, L.D. (1976). Mercury toxicity in the
pregnant woman, fetus, and newborn infant: A review. Amer.J.
Obstet. Gynec, 126 pg. 390-425.

NST Editorial Research (1989). Cases of Food Poisoning in
Malaysia. New Straits Times. Jan. 5 1989, pg. 1.

New Straits Times, (1989). Heavy metal threat from pig farm
waste. August 7, 1989, pg. 12.

New Straits Times, (1988). Thai prawns, cuttlefish found to
contain arsenic, April, 28, 1988. pg-3.

Takeuchi, T. (1968). Pathology of Minamoto Disease. Study Group
of Minamata Disease, Kumamoto Univ., Japan, pg. 141-252.

Tseng, W.P. (1968). Prevalence of skin cancer in an endemic area
of chronic arsenicism in Taiwan. J. Nat. Cancer Inst. pg. 453-
460.



Table 1: Cases of Food Poisoning in Malaysia (1984-1988)

Yeai

1984

Number Number
of cases of deaths

1700

Causes of Dsath

Salmonella poisoning (1)
Red tide clams (1)

1985 1418

1986 2272 10

Suspected fish poisoning (1)
Suspected contaminated peaches (3)

Malathion pesticide poisoning in
water (1)
Poisoning due to puffer fish (9)

1988 675 36 Suspected contaminated noodles (14)
Suspected clams poisoning (6)
Suspected cockles poisoning (2)
Suspected shell fish poisoning (3)
Causes unknown (11)

Source: New Straits Times Editorial Research (1989)



Table 2: Toxic element contents (ppm) in plant foodst
collected from an agricultural village
in Perak, Malaysia.

Element

As

Hg

Cd

Pb

Foodstuffs collected in 1986

Cassava
root

6.24*

BDL*

0.960

4.00

Maize
seeds

0.09*

BDL*

0.030

6.01

Kangkong
Leaf

0.22*

BDL*

0.310

8.50

Yam
Leaf

0.91*

BDL*

0.360

7.83

Foodstuffife collected in 198

Cassava
root

11.21

1.000

2.000

5.81

Maize
seeds

0.50

0.201

0.047

7.40

Kangkong
Leaf

0.39

0.112

1.449

11.41

Yam
Leaf

2.81

0.080

1.332

9.63

Maximum
permitted in
vegetable
products (ppm)

1

0.05

1

2

* From Aidid, 1988 + Malaysian Food Act 1985 BDL = Below deteqtion limit

Results were the average of 10 replicates and the error was less than 10%.
For each element, the results for each foodstuff collected at two different
time are significantly different (P = 0.01) by Duncan Multiple Range Test.

Table 3: Toxic element concentrations in ppm in
cow grass (Axonopus compressus)

Element

As

Hg

Cd

Pb
18C

Selangor

3.32 + 0.10

0.378+0.100

2.489 + 0.165

29.56+3.00

Water catchment station
Pantai, Negeri Sembilan

1.40 + 0.11

BDL

0.333+0.001

2.01 + 0.05

Each result is mean + S.E. of 10 replicates. For each element the
results for Selangor and Negeri Sembilan are significantly different
(p=0.01) by Duncan Multiple Range Test. BDL = Below detection limit


