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Abstract: The influence of selenium supplementation during chelation therapy to reduce body burden and
toxicity of lead was investigated in rats. Selenium had marginal effects on liver. kidney and blood lead
decorporation by calcium disodium ethylenediamine tetra acetic acid (CaNa,EDTA) and activation of inhib
ited &- aminolevulinic acid dehydratase (ALAD) activity by calcium trisodium diethylenetriamine penta ace
tic acid (CaNa,DTPA). Selenium supplementation however, had no influence on lead induced inhibition of
renal and hepatic transaminases and alkaline phosphatase. The results suggest that selenium supplementation
slightly augments lead mobilization by chelating drugs.
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INTRODUCTION

Calcium disodium ethylenediamine tetra acetic
acid (CaNapDTA). has been used for prevention or
therapy of lead intoxication, however, efficacy of this
drug to enhance urinary excretion of lead might de
pend on renal function in the affected individual. There
have been reporls of death as a result of renal failure
due to acute nephrosis and increased renal burden of
lead following chelation therapy. in lead intoxication
(I). The danger of synergistic enhancement of neph
rotoxic damage may exclude the use of potential
nephrotoxic chelating agents in lead poisoning (2).
However, supportive therapy for renal damage was
suggested to achieve optimum effect of chelating drugs
in such cases of lead poisoning.

Several investigators have demonstrated protec
tion of he patic and renal toxicity against the toxicities
of xenobiotics by selenium supplementation (3). More
over, in few recent studies by us we observed a bene
fiCial role of essential trace metals (zinc and copper)
supplementation during the course of chelation treat
ment of lead intoxicationin augmenting both the lead

decorporation and restoration of altered lead sensitive
biochemical variables in rats (4-6). The present work
was designed to see the role of selenium supplemen
tation during chelation treatment with two potentially
toxic but effective chelating drugs viz. CaNa,EDTA
~nd calcium trisodium diethylenetriamine penta acetic
acid (CaNa,DTPA) against lead intoxication in rats.·

METHODS

Animals and Treatments - Forty two male albino
rats (150 ± 10 g) of the Industrial Toxicology Re
search Centre colony were used. They were housed in
stainless steel wire cages in air conditioned room. They
were maintained on standard pellet diet (Hindustan
Lever Ltd., Indi~, metal contents of diet, in ppm dry
weight, Cu 10.0, Mn 55.0, Co 5.0, Fe 70.0, Zn 45.0)
and water ad libitum. 36 rats were given lead (10 mg/
kg/day) as lead acetate in distilled water through gas
tric gavage (orally). Six rats received no treatment and
served as normal control. After 6 weeks, lead admin
istration was stopped and the animals were divided
into six groups of six rats each and dosed once daily
for 5 days as follows :-
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4 mljkg saline, intraperitoneally (i.p.)

0.3 m moljkg, CaNa,EDTA, i.p
0.3 m moljkg, CaNa,DTPA, i.p.
0.5 mg/kg, selenium as sodium
selenite, orally
CaNa,EDTA as in group 2 +
Selenium as in group 4
CaNa,DTPA as in group 3 +
Selenium as in group 4

The animals were kept individually in metabolic
cages and 24 h urine was collected on 5th day of the
treatment. The animals were decapitated 48 h after last
administration. Kidney, liver and brain were removed
and blood was collected from the heart in heparinized
tubes.

Biochemical assays : The excretion of 0
aminolevulinic acid (ALA) was measured in the last
urine collection using a dual ion - exchange chroma
tographic procedure. The activity <if blood 0
aminolevulinic acid dehydratase (ALAD) and blood
zinc protoporphyrin (ZPP) level were measured soon
after collection following standard procedures and
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described elsewhere (4). The activities of hepatic and
renal transaminases (alanine and aspartate) and alka
line phosphatase (ALP) were also measured as de
scribed earlier (7).

Metal estimation: The concentration of lead in blood,
liver, kidney and brain were measured using an atomic
absorption spectrophotometer (Perkin Elmer model
5000) (4).

Chemicals: CaNa,EDTA and CaNa,DTPA were pur
chased from Merck (Germany); other analytical grade
laboratory reagents were from Merck (Germany),
Sigma (USA) or BDH Chemicals (India).

RESULTS

Table I shows the effect of selenium supplemen
tation during chelation treatment on some hematopoi
etic, hepatic and renal biochemical variables. Activity
of blood ALAD decreased and levels of blood ZPP
and urinary ALA increased significantly following
exposure to lead. Both the chelators when administered
individually produced a significant reversal of above
alterations. Selenium supplementation too was effective
in restoring the above changes.

TABLE 1 : Influence of seleniiwn supplemenlalion during chelation treatmenl on

some lead sensitive biochemical variables in rats exposed to lead.

Control Lead exposed

satine CaNaj£DTA CaNajJTPA Se+satine Se+CaNaj£DTA Se+CaNajJTPA

Blood

2.97±Q.03x 4.27±Q.Q74 4.22±Q.06x •ALAD S.36±O.07 3.29±Q.06 4.3S±Q.06 4.79±Q.09

ZPP 1.00±0.OS 2.93±Q.OSx 2.03±Q.03a 2.00±0.I04 2.03±Q.32x I.S3±Q.32 I.S8±Q.32

Urine

ALA O.OS±Q.Ol 0.37±Q.02x 0.2O±Q.02a 0.26±O.0Ia 0.29±Q.02x 0.21±Q.03 0.3O±Q.01

Hepatic

GOT 31.01±Q.36 l7.34±Q.43x 24.97±1.06a 19.24±Q.66a 19. 14±Q.33x 24.33±Q.3Sa lS.S7±Q.26

GPT 36.61±Q.OS 26.59±Q.52x 2S.l4±Q.62 30.7S±Q.50a 2S.41±Q.33x 2S.S7±Q.49 30. 13±Q.19

ALP 2.22±Q.02 1.01±Q.12x 1.73±Q.02a l.lO±Q.OS 1.l7±Q.04x 1.S3±Q.06a 1.16±O.01

Renal

GOT 37.3O±Q.44 27.4O±Q.69x 2S.l9±Q.lS 29.44±Q.33 24.74±Q.22x 2O.-mo.rt·· 11.OliO.5<t·

GPT 3I.S3±Q.26 26.1O±Q.20x 2S.7S±Q.S4 27.6S±Q.39 23.S4±Q.S9x 2S.13±1.744 2S.6O±Q.SI

ALP l3.S2±Q.37 10.02±Q.20x l2.3S±1.37 12.74±l.O 11.31±Q.4Sx 12.6S±Q.03 12.37±l.lS

Units : ALAD - n moVrnin/mJ erythrocyte; ZPP--jlg/g hemoglobin; ALA - mg/IOO ml; GOT and GPT - n mol hydrazone fonned/min/mg

protein, ALP - Jl mol p-nitrophenol liberaled/min/mg protein; Values are mean ± S.E., N=6, xp < O.OS compared to control, ap < 0.05

compared 10 saline treated group, *p < O.OS compared to corresponding chelator as evalualed by the sludent's t test.
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However, selenium when given in combination
with the chelator could not produce any major addi
tive effect except for little more pronounced elevation
of blood ALAD activity following CaNa.,DTPA + Se
treatment compared to CaNa,DTPA alone administra
tion. No effect of selenium supplementation during
chelation on the blood ZPP or urinary ALA was no
ticed. Lead exposre caused a significant inhibition of
hepatic and renal activities of glutamic pyruvic
transaminase (GPT), glutamic oxaloacetic transaminase
(GOT) and alkaline phosphatase (ALP). Treatment
with CaNa,EDTA alone produced a significant eleva
tion of hepatic GOT activity while, hepatic GPT ac
tivity increased significantly following CaNapTPA
treatment. Hepatic ALP activity increased following
CaNa.,DTPA treatment. No effect of chelating agents

when given alone on the activities of renal GOT, GPT
or ALP was observed. Selenium supplementation alone
produced a more pronounced inhibition of renal GOT
and GPT activity compared to lead control. The sele
nium supplementation during CaNa,EDTA or
CaNpTPA treatment produced significantly more in
hibition of renal GOT activity indicating no improve
ment in renal toxicity.

Table II indicates concentration of lead in blood
and various soft organs following tratment with
chelating agents either alone or in combination with
selenium. Both the chelators were about equal in ef
fectiveness when given alone in significantly reducing
the concentration of lead in blood, liver and kidney.
Selenium supplementation alone could also reduce the
lead concentration of blood, liver and kidney.

TABLE Il: Influence of selenium supplementation during chelation treatment on lead concentration in rats exposed to lead.

Blood

Liver

Kidney

Brain

Control

O.17±O.01

l.88±O.02

3.75±O.06

0.56±O.00

Lead exposed

Saline CaNa2EDTA CaNafJTPA Se+saline Se+CaNaj!-DTA Se+CaNafJTPA

1.38±O.06x 0.58±O.01" 0.55±O.12" 0.84±O.02x O.50±0.O1"· 0.46±O.02"

I4. 8O±O.l7x 9.57±O.12" 9.l5±O.27" 1O.12±O.25x 7.32±0.33·· 9.09±0.52"

17.16±I.09x 14.44±O.49" I I.06±1.53" 15.57±O.81 x 9.58±O.38"· 12.23±O.89

3.62±O.04x 3.54±O.12 3.50±0.04 3.67±O.20x 3.46±O.03 3.75±O.06

istration could be due to the fact that renal toxicity due
to CaNa,DTPA treatment alone was less pronounced
compared to CaNa,EDTA treatment. The formation of
lead selenide complex may result from the interaction
of lead and active selenium released from in vivo
reduction of the administered sodium selenide (8).
Protective role of selenium against lead toxicity has
been reported by many investigators (9, 10). Levander
et al (11) have shown only partial protection by ex
cess dietary selenium against lead toxicity in vitamin
E deficient rats. The reason for only marginal effect
of selenium supplementation on the efficacy of
chelating drugs in restoring altered biochemical vari
ables could be due to short duration of selenium ad
ministration and also due to the fact that selenium was
given following post lead exposure. In the earlier

DISCUSSION

Values are represented as : Blood - j.lg/lOO ml; Soft tissues - j.lg/g fresh tissues; Values are mean ± S.E., N = 6, xp < 0.001

compared to Ip < 0.001 compared to saline control treated group, "P < 0.001 compared to corresponding chelator as evaluated by the

student's t test.

Selenium when supplemented with CaNa,EDTA
produced a more eff~tive depletion of blood, liver and
kidney. No beneficial effect of selenium supplementa
tion on the efficacy of CaNa.,DTPA was noticed. Se
lenium and the chelating agents did not have any ef
fect on lead concentration of brain.

The present investigation suggests a significant
effect of selenium supplementation during the course
of chelation therapy on the lead decorporation in rats.
A more pronounced depletion of blood, liver and re
nal lead following Selenium + CaNa,EDTA treatment
could be due to the formation of reversible lead-se
lenide complex (7, 8), A comparatively less effect of
selenium supplementation during CaNa.,DTPA admin-
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studies, it was supplemented during lead exposure. A
prolonged selenium supplementation or :1 liltle higher
dose may provide more interesting data on this impor
tant issue.
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