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Abstract
Lead and cadmium are trace metals which accumulate in the body and are extremely toxic in living organisms. The
objective of the present study is to determine the accumulation of heavy metals Lead (Pb) and Cadmium (Cd) in
different organs and tissues of Albino rat. The experimental animal was exposed to Pb and Cd at sub lethal
concentration. The elements of Pb, and Cd were assayed by using shimadzu AA 6300 atomic adsorption
spectrophotometry and the results were given as pg/g dry wt. The high level heavy metal accumulation was found to
be in liver. The order of heavy metal accumulation in liver was Cd > Pb, and in kidney and tissues Pb > Cd. The
results were statistically significant at p< 0.001.The accumulation of lead and cadmium was significantly high in

tissues.
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Introduction

Lead and cadmium are trace elements which, because
they serve no known useful purpose in the body of any
living organism, have serious and varied adverse
effects. As a result, lead and cadmium may accumulate
in particular organs of the body. In order to prevent
harmful exposure, awareness of sources and uses,
modes of entry into the body, toxic effects and safe
limits must be established. Special attention is often
given to exposure in children, because it may result in
developmental problems. The lead that is absorbed is
most often bioconcentrated, gathered in one particular
organ or tissue, and is also bioaccumulated, which
means that increasing amounts build up in the body !-2.
Cadmium affects various organs such as bones, brain,
kidney and nervous system Research on the long term
toxic effects and accumulation patterns of cadmium in
fish 3# also lend support to the effects on humans.
Lead and cadmium are the two most abundant toxic
metals in the environment. The common sources of
lead and cadmium are diverse in nature including
natural and anthropogenic processes such as
combustion of coal and mineral oil, smelters, mining
and alloy processing units, paint industries, and so
forth. The quantity of lead used in the present decade
far exceeds the total amount consumed in all previous
eras’. The anthropogenic activities and vehicular
emissions contribute to the entry of toxic metals to
humans and other animal’s food chains
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Cadmium is an important environmental pollutant
present in soil, water, air and food. Anthropogenic
sources add 3-10 times more cadmium to the
atmosphere than natural sources ® Major occupational
exposure occurs from nonferrous smelters during
production and processing of cadmium, its alloys, and
compounds, and the exposure is increasingly common
during recycling of electronic waste. Lead and
cadmium do not have any detectable beneficial
biological roles. On the contrary, their detrimental
effects on physiological, biochemical, and behavioral
dysfunctions have been documented in animals and
humans by several investigators’® .The higher levels
affect the central and peripheral nervous systems °
haemopoietic ~ system!®  cardiovascular  system!!
kidneys'? liver'3 and reproductive systems!#',
Cadmium is more toxic than lead and causes renal and
hepatic damage in exposed animals'*!3 -Cadmium is a
well-recognized  environmental  pollutant  with
numerous adverse health effects. It principally affects
lung, liver, kidney, and testes following acute
intoxication, and nephrotoxicity, immunotoxicity,
osteotoxicity and tumors on prolong exposures. In an
effort to better understand, research was done to
investigate which organ was the major accumulator of
lead and cadmium in Rat. The methods and results will
be discussed.

Int. J. of Pharm. & Life Sci. (IJPLS), Vol. 3, Issue 12: December: 2012, 2186-2189
2186



Research Article
CODEN (USA): IUPLCP

Material and Methods

Maintenance of Experimental Animals

Healthy rats of Wistar strain were purchased from
authorized vendor (M/S Raghavendra Enterprises,
Bangalore, India). All rats were housed in
polypropylene cages (18 10”x 8”) lined with sterilized
paddy husk, and provided filtered tap water and rat
food ad libitum in an air-conditioned environment
(2542°C) with a 12-h light and 12-in dark cycle. The
experiments were carried out in accordance with the
guidelines of the Committee for the purpose of Control
and Supervision on Experiments on Animals.
Chemicals

Analytical grade: Lead nitrate (PbNos) and Cadmium
chloride (Cdcl,)

Procedure

Rats (11010 days weighting 190+12 g) were selected
for experimentation and acclimatized to laboratory
conditions for a week. Thirty rats were used for the
experiment, and were starved for 24 hr prior to
experimentation. After the adaptation period, rats were
randomly assigned to one of two groups, rats in group I
(controls) II and III (experimental) received the
drinking water and drinking water supplemented with
25 mg Pb/L, 5 mg Cd/L, respectively. The
consumption of feed and water, and body weight gains
were evaluated during the whole experimental period.
The rats were killed by immersion in gaseous carbon
dioxide. Activities were measured in the liver, kidneys,
and in the tissues. Before measurements, the organs
and tissues were dried with filter paper and weighed.
Metal Analysis

Metal levels in liver, kidney and tissues were estimated
according to the method of Ballentine and Barford
16(1957).To 100mg of the tissues, 1ml of concentrated
nitric acid was added, followed by 1ml of perchloric
acid. The sample was then digested over a sand bath
until the solution becomes clear and yellow in color. If
the color of the digest was brown, more nitric acid and
perchloric acid were added and the digestion was
repeated. The digest was made up to known volume
with deionized water. Aliquots of this were used to
estimate the metals by atomic  absorption
spectrophotometer. Results of accumulated heavy
metals were measured as (mean = SD) were expressed
as the percentage of the total dose. Statistical
evaluations were based on 10 rats per group. Mean
values were compared by Student’s t-test; values which
differed at P< 0.001 were considered statistically
significant.

Results and Discussion

Guideline values recommended for lead, cadmium in
drinking water are 0.05 mg/L, 0.005 mg/L and
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respectively!’. In our experiment the exposure of rats to
lead and cadmium involved much higher doses of these
metals but below concentrations which are thought to
be chronically toxic to rats when these metals are given
separately '®. The doses of 25 mg Pb/L, 5 mg Cd/L
were selected because they are reported to resemble the
ratio of 5 to 1 among the two toxic metals in drinking
water' results showing a marked decrease in body
weight gain within the experimental period may, to
some extent, support the observations reported by
Mabhaffey et al. who showed that cadmium and lead
administered may depress weight gain. Although there
are reports indicating that cadmium may depress
gastrointestinal uptake of concomitant doses of lead
and cadmium. The heavy metals are known to affect
organ/body weight ratio when given at toxic doses
20 Average daily food and drinking water intake
decreased in the rats intoxicated with cadmium and
lead. However, differences were not statistically
significant. Rats intoxicated with the metals showed a
markedly decreased body weight gain in comparison to
that in the controls (Table 1).Gross examinations did
not reveal any significant morphological alterations
and no statistically significant differences were found
in relative organ to body weights. The heavy metals
like lead (Pb) and cadmium (Cd) were analyzed in
different organs like liver, kidney and tissues (Table 2)
of both the control and experimental animals.Resuts
showed that the accumulation of lead and cadmium
was high in tissues. The order of heavy metal
accumulation in liver was Cd > Pb (Fig 1), in kidney
(Fig 2) and tissues (Fig 3) Pb > Cd.
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Table 1: Body weight gain (in gram) in control and lead, and cadmium exposed rats
Body weight Group I Group 11 Group III
Initial weight 225+13 232+ 17 218+ 14
Final weight 445 +47 385+43 348+ 35

Table 2: Heavy metal analysis in the different organs of Female Rat (ug/g.d.wt)

Group I — control rats, Group II rats exposed to lead (25 mg/L), Group III rats exposed to cadmium (5 mg/L)

Fig. 2: Accumulation of Lead and Cadmium in Kidney
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Fig. 3: Accumulation of Lead and Cadmium in Tissues
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