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Abstract

Lead and cadmium are trace metals which accuminiatee body and are extremely toxic in living organs. The
objective of the present study is to determineabeumulation of heavy metals Lead (Pb) and Cadn{@d) in
different organs and tissues of Albino rat. The exkpental animal was exposed to Pb and Cd at siialle
concentration.The elements of Pb, and Cd were assayed by usimgadhu AA 6300 atomic adsorption
spectrophotometry and the results were given ag gig/wt. The high level heavy metal accumulaticasviound to
be in liver. The order of heavy metal accumulatiotiver was Cd > Pb, and in kidney and tissues>Rbd. The
results were statistically significant at p< 0.001fe accumulation of lead and cadmium was signiflgalmigh in
tissues.
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Introduction

Lead and cadmium are trace elements which, becaus€admium is an important environmental pollutant
they serve no known useful purpose in the bodyngf a present in soil, water, air and food. Anthropogenic
living organism, have serious and varied adversesources add 3-10 times more cadmium to the
effects. As a result, lead and cadmium may accurula atmosphere than natural souréelslajor occupational

in particular organs of the body. In order to préve exposure occurs from nonferrous smelters during
harmful exposure, awareness of sources and usesroduction and processing of cadmium, its alloys] a
modes of entry into the body, toxic effects andesaf compounds, and the exposure is increasingly common
limits must be established. Special attention i®rof during recycling of electronic waste. Lead and
given to exposure in children, because it may téaul cadmium do not have any detectable beneficial
developmental problems. The lead that is absorbed biological roles. On the contrary, their detriménta
most often bioconcentrated, gathered in one pdaticu effects on physiological, biochemical, and behaalior
organ or tissue, and is also bioaccumulated, whichdysfunctions have been documented in animals and
means that increasing amounts build up in the Bdy humans by several investigatbs.The higher levels
Cadmium affects various organs such as bones,,brainaffect the central and peripheral nervous systéms
kidney and nervous system Research on the long ternhaemopoietic ~ systeth cardiovascular  systef
toxic effects and accumulation patterns of cadmiom  kidneys? liver* and reproductive systeffid®

fish ** also lend support to the effects on humans. Cadmium is more toxic than lead and causes remhl an
Lead and cadmium are the two most abundant toxichepatic damage in exposed aninfald Cadmium is a
metals in the environment. The common sources ofwell-recognized  environmental  pollutant  with
lead and cadmium are diverse in nature includingnumerous adverse health effects. It principallyeat
natural and anthropogenic processes such asung, liver, kidney, and testes following acute
combustion of coal and mineral oil, smelters, mgnin intoxication, and nephrotoxicity, immunotoxicity,
and alloy processing units, paint industries, and s osteotoxicity and tumors on prolong exposures.nn a
forth. The quantity of lead used in the presentadec  effort to better understand, research was done to
far exceeds the total amount consumed in all ptevio investigate which organ was the major accumulator o
eras. The anthropogenic activites and vehicular lead and cadmium in Rat. The methods and results wi
emissions contribute to the entry of toxic metals t be discussed.

humans and other animal’s food chains
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Material and M ethods respectively’. In our experiment the exposure of rats to
M aintenance of Experimental Animals lead and cadmium involved much higher doses ofthes

Healthy rats of Wistar strain were purchased from metals but below concentrations which are thought t
authorized vendor (M/S Raghavendra Enterprises,be chronically toxic to rats when these metalsgaren
Bangalore, India). All rats were housed in separately’® The doses of 25 mg Pb/L, 5 mg Cd/L
polypropylene cages (18" 10"x 8”) lined with sterdd were selected because they are reported to resémeble
paddy husk, and provided filtered tap water and ratratio of 5 to 1 among the two toxic metals in dink
food ad libitum in an air-conditioned environment water® results showing a marked decrease in body
(25+2°C) with a 12-h light and 12-in dark cyclehel ~ weight gain within the experimental period may, to
experiments were carried out in accordance with thesome extent, support the observations reported by
guidelines of the Committee for the purpose of @int Mahaffey et al. who showed that cadmium and lead

and Supervision on Experiments on Animals. administered may depress weight gain. Althoughether
Chemicals are reports indicating that cadmium may depress
Analytical grade: Lead nitrate (Pbjoand Cadmium  gastrointestinal uptake of concomitant doses afad|

chloride (Cdcj) and cadmium. The heavy metals are known to affect
Procedure organ/body weight ratio when given at toxic doses

Rats (110+10 days weighting 190+12 g) were selected -Average daily food and drinking water intake
for experimentation and acclimatized to laboratory decreased in the rats intoxicated with cadmium and
conditions for a week. Thirty rats were used foe th lead. However, differences were not statistically
experiment, and were starved for 24 hr prior to significant. Rats intoxicated with the metals shdvee
experimentation. After the adaptation period, mése markedly decreased body weight gain in comparison t
randomly assigned to one of two groups, rats imgrio ~ that in the controls (Table 1).Gross examinatiois d
(controls) Il and 1l (experimental) received the not reveal any significant morphological alteration
drinking water and drinking water supplemented with and no statistically significant differences wecairid

25 mg Pb/L, 5 mg Cd/L, respectively. The in relative organ to body weights. The heavy metals
consumption of feed and water, and body weightgain like lead (Pb) and cadmium (Cd) were analyzed in
were evaluated during the whole experimental period different organs like liver, kidney and tissues t{lEa2)
The rats were killed by immersion in gaseous carbonof both the control and experimental animals.Resuts
dioxide. Activities were measured in the liver, riys, showed that the accumulation of lead and cadmium
and in the tissues. Before measurements, the organgas high in tissues. The order of heavy metal
and tissues were dried with filter paper and weilghe accumulation in liver was Cd > Pb (Fig 1), in kigne
Metal Analysis (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 | Group 11 Group |11
Initial weight 225+13 232+ 17 218+ 14
Final weight 445 + 47 385 + 43 348 + 35

Group | — control rats, Group |l rats exposed adlé25 mg/L), Group Il rats exposed to cadmiunm@L)

Table 2: Heavy metal analysisin the different organs of Female Rat (ng/g.d.wt)

Heavy Metals Liver Kidney Tissue
Pb 2.000+ 0.015 2.000 +0.017 1.900 + 0.020
Cd 2.400 + 0.020 1.166 + 0.015 0.646 + 0.025
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Fig. 1: Accumulation of Lead and Cadmium in Liver
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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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