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INTRODUCTION

Environmental pollution 15 a worldwide
phenomena. It is increasing day by day due to
efffuents and emissions from industries, solid
waste disposal, sutomobile exhaust, degrdation
of sail by removing the green belt and high use
of pesticides. Ludhiana city, being industrial
capital of Punjab has maximum sodl, water and
environmental pollution. Majority of mdustries
lilee eexctiles, dyeing, cycle motor parts etc. penernte
waste flow full of chemicals, These have seripus
repercussions on the bealth of the residents of
the city. Heavy metals are known to affect human
health adversely, like cadmium is known 1o cause
dysfunctioning of kidneys. Nickel is known to
cause cancer, paralysis, gastroenteritis and heart
failure in humans (Prasad et al,, 1995), There
are severe neurcbogical effects of lead on growing
children {MIN, 1997}, Children bemng vulnerable
eroup are likely to be affected by heavy metal
toxicity. Therefore, the present project was
planned 1o study the effect of heavy metals on
school girls.

MATERIAL AND METHODS

The study was conducted on 60 schaol girls
in the ape group of 7-9 years residing m handpump
dependent Dholewal Industrial Area of Ludhdana
city (experiment group) and kandpump dependent
rural area £.¢. village Daad which is 6 km away
from Ludhiana city (control group). Food intake
of the respondents was recorded by “24-hour-
recall-cum-weighment method”™ for three
consecutive doys inchading one holiday. Food,
water, hair, blood and unne samples were collected
from one third of the respondents and analyzed
for lead, codmium, mickel, zinc and copper by
using Atomic Absorption Spectrophotometer and
chromium in water by Inductively Coupled
Atomic Absorption Spectrophotometer (ICAP-
AES). In order to examine the siatistical
significance betwesn experiment and control

groups in respect of these selected heavy metals

intake through food and water and their retention
in hair, blood and urine, *t-test” was applied.

RESULTS

Food and water were the major deferminanis
of heavy metals intake by the respondents. Results
revealed that intakes of lead, nickel and zine were
significantly higher by the respondenis of
experiment group as compared to control group
(Table 1). Mean mtake of hexavalent clirome
(Cr**}) through water by the respondents of

experiment and control groups was 022 v 015

mig/day, respectively, These values were Jess than
the permitted limits of drinking water, Tt showed

that the intake of Cr** through water in both the
areas was within the safe limit. However,
significant difference (P<0.05) i the intake of
this element was found between the respondents
of experiment and control groups.

Retention of heavy metals was noticed in hair
and blood of the respondents of bath the areas,
It was found that significant higher levels of lead
(P (01 ), were found mthe hair of the respondents
of indusirial area as compared 1o the controls
(Table 2. Similarly, in blood, lead and cadmium
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were found significantly higher (P<0.05) in
respondents of the experiment group. Likewise
the retention of nickel and zinc was also found
high in the blood of the of experiment
group (Table 3}, Twenty-four hour urinary
excretion of heavy metals was also noted and it
wiak fiound that excretion of lead was significantly
higher by the of experiment group
{P<0.01) (Table 4).

Tabsde 3: Hevemtinn heavy in metals (o the blosd of the

rempondanis (JLEE)
i S .H:_ll-y meads [enme S DL
Pir (=) Cu &n il
Experimena &30+ 650+ 2110+ 3IT1.0+ |90+

group (n=10) 284 249 4186 w0 444
Cosirol 0RO 44 1TAD MG 1650+
Eroup (n=30) 373 14.% &0 T84 5.6
% walue 231" 23|* 147 1. T4 1.3%
Werrmal valug (OO =D=M 00 .

*Significant at 5% level
*Claudio anid Lagaa {1991)
=% inderwcnd (| )

*&% Kleiner ol al. | 1966)
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DISCUSSION

It is clear from the present stady that the intake
of lead, nickel and zinc is significantly higher
by the respondents of industrial area of Ludhiana.
Food and water samples were collected i winter
season and in Punjab during this season green
leafy vegefables and root crops are pencrally
consumed, These crops are known to accunulate
high amounts of heavy metals {Dhaliwal and
Kansal, 1996), This may be the reason of higher
intake of these elemenis among the respondents.
Similar findings have been reponted by Smigicl
ctal. (1987}, Gupta (1994} and Dhillon { 1997},

As a result of higher intake of heavy metals,
the retention of lead. cadminm and zine was mone
in the blood of the respondents of experniment
group. Math { 1986} and Carvalbho et al. (1995}
alzo reported the higher blood lead and cadmiurm
levels in people living near industrial arcas. A
number of factors are involved in the higher
prevalence of elevated blood lead concentrations
among young children since they are known to
absorb more lead as compared to the adulis.
According 1o Mahaffey (1981) presence of pica
and mouthing objects (lead pencil) in children
may be the reasons of higher blood lead levels.
Indhestrial lead emassion is one of the major sources
of high blood lead level for people living in the
vicinity of the industry,

Heavy metals content of hair reflects its
accumulation in body, The higher the intake, the
higher is the heavy metals coment of hair { Les and
Lee, 198T). Location is the most important factor
which determines the variance for heavy metals
(Wibowa, 1986}, Children living near an industry
have higher hair levels of heavy metals as compared
tor children living at other sites (Ferguson, 1994y,
In the present study also higher retention of heavy
metals such as lead, rine and nicked was obzerved,
which may be atributed o the reasons discussed
above.

Excretion of heavy metals in unine s corre-
lated to body burden, Excretion of these metals
is mainly via urine with little coniri-bution from
faeces and saliva. Seventy six per cent excretion
of lzad from the body i via urine (LISEPA, 1980),
In our study also excretion of lead was
significantly higher {F<=0.01) by the respondents
of industrial area which may be due o s higher
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wntake; as excretion of heavy metals inunne vanes
with exposure 0 environmental pollution
{Ferguson, 1990}

It is clear that children living near industrial
area are more prone to heavy metal foxicity as
campared o controds. They ane indaling'mgesting
toxic metals through air, food and water, There
15 an urgent need 1o formulate certain policies at
the government level for the proper reatment
af efflwent waste.

KEY WDRNDS Hesvy Menls Lesd. Cadomium. School
Girls. edusirsal Town.

ARSTHRACT Heavy metsls make amang schonl girks in
the age group af 7-9 wear residing im the indusinal and
commiryside of Ludhians {Punpals) was assessed. Food and
water wene the major delerminants for heavy metals inkakos.
The intake of lead, nschel anil zne was signiflcanty Bigh
in the respondents of the industrial area (P<U05). The intake
al Bexavalenl chroms hough waler wag wvihis the amli
lirniis for boih the ares Fowever, the miake of Cr*
by the respondents from indesirial aren was signiflcandy
higher (PGl | The retemtion ollead was significantly higher
i thes uriess and bair of the childres of industnal srea (P<(uH );
whereas ihe reienbion ol elamer liad and cadmium imhloes
weie foind sigaificestly high (P=0.05)
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