
Lead was measured in liver and kidney of cattle, buffalo, sheep, goats and pigs collected at slaughterhouses in Bogor and Denpasar.

Average liver and kidney lead levels ranged from 0.55 to 4.44 ppm (wet weight). Of the three species (cattle, goats, pigs) sampled at both

sites, all species from the Bogor slaughterhouse had higher lead levels compared to animals from Denpasar. Reasons for this difference and

the possible public health effects of consumption of lead-containing organs should be investigated .

A survey of lead (Pb) in liver and kidney of cattle,
buffalo, sheep, goats and pigs was undertaken to
estimate background tissue Pb levels in slaughter-
house animals. Tissue Pb residues are of interest
because little is knownabout the significance ofPb in
veterinary toxicology and public health in Indonesia.

Samples of kidney and liver were collected from

each of 10 cattle, buffalo, sheep, goats and pigs at

the slaughterhouse in Bogor, West Java, and from

30 cattle, 12 goats and 30 pigs at a slaughterhouse in
Denpasar, Bali . These sites were initially selected to
represent relatively non-industrialized (Denpasar)
and industrialized (Bogor) areas. However, it was

subsequently found that the majority of large

ruminants slaughter in Bogor were trucked from East

and Central Java . Sampleswere chilled for transport,
then stored at -60°C prior to dry ashing and analysis

by atomic absorption spectrophotometry (Solly et

al., 1981). Recovery of Pb from tissue spiked with

0.1-1 ppm was ± 90% .

Average liver and kidney Pb levels ranged from

0.55 to 4.44 ppm (wet weight) with sheep and goats

Table 1. Lead levels in animals from 2 slaughterhouses
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" P < 0.05 Students t-test, untransformed data, comparing locations
"" P < 0.01

showing slightly higher levels than cattle, buffalo or
pigs (Table 1) . Of the three species (cattle, goats,
pigs) sampled at both sites, all species from the Bogor
slaughterhouse had significantly higher Pb levels in
one or more tissues compared to animals from
Denpasar . Two animals had levels above 10 ppm,
suggesting lead poisoning (Blakley, 1984a).

Although Pb is a common cause of poisoning of
livestock, especially cattle, in other parts of the world
(Blakley, 1984b), poisoning by Pb has not yet been
reported in Indonesia. Pb poisoning may be
underreported due to still-developing diagnostic and
analytical capabilities, or Pb poisoning may occur
infrequently reflecting an effect of national de-
velopment on the availability of sources of Pb . Some
materials and farm machinary lubricants (Ham-
mond, 1982), are rarely found on Indonesian farms.
On the other hand, Pb in automobile emissions
(Falahi-Ardakani, 1984) might be important in
Indonesia because animals graze along roadsides and
herbage bordering roads is cut for feed . Roadside
plants in Jakarta have been reported to contain up to
160 ppm Pb on a dry weight basis (Surtipanti et al .,
1983). Grazing animals would also have access to Pb

through infestion of soil, possibly an important
source (Thornton and Abrahams, 1983).

The Pb levels observed in Indonesian livestock
were generally higher than most values reported from
other parts of the world (Solly et al., 1981 ; Kramer

Species Liver

ppm lead (mean ± SD)

Kidney

Denpasar Bogor Denpasar Bogor

Cattle 1 .56 ± 2.66 1 .47 ± 0.42' 0.55 ± 0.48 1 .49 ± 2.27""

Buffalo - 1 .65 ± 0.22 - 1 .37 ± 0.25

Sheep - 4.44{' 4.11 - 3.92 ± 1 .56

Goats 1 .42 ± 0.14 3 .23 ± 2.10"" 1 .27 ± 0.23 2.94 ± 1 .42""

Pigs 0.86 ± 0.48 1 .63 ± 0.40 " ' 0.73 ~' 0.30 1 .18 i- 0.24""



et al ., 1983). The cause of these elevated levels
warrants investigation. The apparent difference
between the two sampling sites is difficult to interpret
since many of the animals sampled in Bogor were
actually raised in other parts of Java . Perhaps
further study of animals at the farm level will
indicate an association of lead levels with industrial
activity, farming practices, traffic density or some
other factor .

The public health significance of the Pb levels
reported here might be considered low in a country
with 4 kg annual per capita consumption of protein
derived from meat (Sabrani and Knipscheer, 1982).
However, certain local dietary habits may lead to
high risk of Pb poisoning . In particular, the common
practice of supplementing the daily diet of infants
and children with liver should be examined, since the
developing nervous system is sensitive to Pb toxicity
(Roston, 1982).
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