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Abstract: The study is conducted in
Pithampur Industrial Area of Dhar district
(M.P.). The total 70 samples of human
waste blood were collected from the
government hospital of Pithampur. The
concentration of two highly toxic heavy
metals lead (Pb) and Chromium (Cr) were
determined in human blood plasma by
using ICP-MS technique. We have
considered four age groups 11-20, 21-30,
3140 and 41-50 years of industrial
workers/local residents. The results of our
study showed persistence of both heavy
metals, lead and chromium in high
concentrations in all the age groups. The
highest concentration of lead (Pb) is found
in the age group of 31-40 years while as
that of chromium (Cr) in the age group of
41-50 years. The highest concentration of
both heavy metals indicate more chronic
exposure to industrial pollution as these
heavy metals accumulate in human bodies
and cause several health problems.

Keywords: Plasma, Heavy Metals, Lead
(Pb), Chromium (Cr), ICP-MS.

Introduction:

Pithampur is an industrial town in Dhar
district of West Madhya Pradesh. It is a
largest industrial hub in Central India.
Pithampur is located at 22'367N latitude
and 75.6964'E longitude and located 22
Km away from Indore city. According to
2011 census, Pithampur has a population
of approx. 1.26 lacks. Number of
industries directly drain out their untreated
effluents in Nahllas near to these
industries. These effluents then reach and
pollute Gambhir river which is located in
Mhow (Town of Indore Distt.), 5 kms
away from Pithampur. No study has been
done before in Pithampur Industrial area
on detection of heavy metal contamination
in human population. Our research is
based on the study to evaluate
concentrations of heavy metals like Pb and
Cr in waste blood samples of human
population inhabiting the town. These
metals are used in number of industries in
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Pithampur for manufacturing PVC pipes,
ceramics, corrosion resistant  paints,
batteries, soldiering, bearings, textile,
leather, tanning, dying, electroplating,
cable covers, agro, pharmaceutical, plastic
goods and dying industries etc.

As reported by earlier workers that when
particulate Pb is inhaled, affect lungs and
slowly comes in blood circulation, get
attached to haemoglobin, deposit in liver,
kidney, interfere in cardio-vascular, gastro-
intestinal systems etc. (Castro et al., 2008;
Brochin et al., 2008). Glaser et al., (1985)
found in their studies that high doses of
hexavalent ~ chromium  reduce the
phagocytic action of alveolar macrophages
and humoral immune response. Extensive
uses of chromium compounds in industries
and their release as effluents without
proper treatment cause blisters and
chromium spores in skin of workers/ local
people due to dermal contact Cr (VI)
inhalation induces hypersensitivity
reactions Winder and Carmody (2002).
Deng et al., (2019) investigated colorectal
cancer due to chromium (VI) in mouse
model. Zhang et al., in 2011 reported that
the Cr concentration in RBC was about
two times greater in electroplating workers
than in control subjects.

Lead is very quickly absorbed in blood
stream and is believed to have adverse
effects on certain organ systems like
central nervous system, cardiovascular
system and immune system (Bergeson,
2008). Burki (2012); Kianoush et al.,
(2013) reported heavy metal toxicity
affecting neurological and cognitive

functions of body. Merill et al., (2007)
noted in their study that in adults about 30
- 40 percent of inhaled Pb dust is deposited
in the lungs while 95 percent goes into the
blood stream. Toxic nature of lead affects
the nervous system when compared to
other organ system of human body (Gilani
et al. 2015).

Not only the workers who spend more time
in the industrial areas where high
concentration of metal dust or fumes
discharge occur, but the population in the
vicinities also get affected by pollution.
Ferner, (2001) reported that Pb is very
toxic and absorbed in the inorganic form
through ingestion by food, water and by
inhalation.

Material and Methods:

For quantitative detection of Pb and Cr in
human population of the industrial area,
four age groups: 11-20 years, 21-30 years,
31-40 years and 41-50 years of industrial
workers and local residents were
considered. The total 70 waste blood
samples were collected from govt. hospital
of Pithampur and kept in -20°C. Analysis
of Pb and Cr were done by ICP-MS
technique (Agilent 7700 technologies) and
according to the method of Andrejs et
al.,1996. The study protocol was approved
by the Institutional Ethical Committee
constituted according to guidelines of
ICMR.

Mean and Standard deviations of all 70
samples in each age group were presented
in Table -1 and graphical representations in
Fig.2
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Figure — 1: Map Showing sampling site (Pithampur industrial Area)

Results and Discussion:

The present report represents the first
comprehensive  assessment of heavy
metals toxicity especially lead and
chromium in human blood in relation to
different age groups of human population
from Pithampur Industrial area. Heavy
metal content in human blood is an
important way of assessing risk of
environmental exposures of toxic metals
(Christensen 1995). The mean values of
our results show raised concentrations of
both Pb and Cr in all blood samples as
compared to their reference values given
by Heitland and Koster 2006, ( Pb - 22
pg/L) and Versieck et al., 1979 (Cr - 0.16
pg/L). Our findings show presence of
heavy metals in very wide range in each
group considered in our studies (Table -1).
These variations indicate the levels of
exposures to both the heavy metals and
also the probability of adverse
consequences to health problems due these
hazardous heavy metals. The Pb
concentration levels in 11-30 years as well
as in 41-50 years showed not much
difference in their values found in those
groups while much raised concentration of
Pb is observed in the age group 31 — 40
years also, with a highest value of 90.06
Mg/L. Age group 11 — 20 years showed

lowest value of 19.74 ug/L. Though the
later value is below the reference value 22
pg/L as referred earlier but its presence in
the body indicates the alarming affects as
Pb is not at all an essential component for
human beings. Earlier studies by number
of workers reported the interference of Pb
in body metabolism. Ogwuebgu and
Muhanga, 2005 also reported that this
heavy metal inhibits synthesis of
haemoglobin, cause dysfunction of
kidneys, joints, reproductive organs,
cardiovascular system, acute and also
chronic damage of the nervous system.
Our previous studies also reported that sub
clinical doses of lead affects adoptive
immune response (Khanna and Johri,
1991), migration inhibition factor and
humoral immunity (Khanna, 2014).

Concentration level of Cr in all 70 samples
is higher than its reference value as given
in Tablel. Our results showed subtle
differences in the concentrations of Cr in
the age groups 21 to 50 years in their mean
values as well as maximum value of near
about 5 pg/L in the same age groups.
Chromium is said to be the one of the toxic
metals. Dermal contact and inhalation of
Cr (vi) causes lung cancer, nasal irritation,
nasal ulcer, hypersensitivity, chromium
pores etc. as reported by Bruynzeel et al.,
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(1988); Leroyer et al., (1998). Non-
occupational exposure occurs via ingestion
of Cr containing food and water in gastro-
intestinal tract (Ferner, 2001). Major
sources of Cr pollution are due to leather

manufacturing, paint and pigment
productions. These industrial activities
play an important role to Cr pollution and
adverse affects on environment (Ghani et
al., 2011; Singh et al., 2013).

tanning,

electroplating,

alloy

Table 1: Mean concentration values of Pb and Cr in human blood sample with respect
to age groups.

Age No. of | Range of [ Mean Range of [ Mean
groups | Blood Persistence of | concentration of | Persistence | concentration
(Age in | Samples | Pbin pg/L Pb pg/L of Cr in|ofCrpug/L
Years) pg/L
11t020 |09 19.74-70.04 43.691+16.387 | 1.69-3.47 2.767+0.651
211030 |23 21.11-88.18 |43.630+18.819 | 103500 | 3.063+1.181
311040 |23 25.7-90.06  |50.904+19.137 |1:18-580 | 3.344+1.25
411050 |15 31.76-86.30 | 44.450+18.883 |2:09-500 | 3.34620.825
Reference values
Lead-22 pg/L (Heitland and Koster 2006).
Chromium- 0.16 pg/L (Versieck, et al., 1979).
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Figure 2- Graphical representation of mean concentrations of Lead and Chromium in
collected blood samples.

Conclusion:
Thus, our studies give evidence of risks of
environmental pollution in the industrial

town Pithampur. Both Pb and Cr showed
very high levels of their persistence in
human Dblood samples of workers/
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residents of the town. Our studies also
support the findings of Perumal and
Thangamani (2011) who also reported
heavy metals (Pb,Cr) in human blood due
to exposure to industrial environment. Our
study also throw light on the level of
heavy metal toxicity in different age
groups of human population and there by
unhygienic living conditions. The study
also exposes the negligence of industrial
units for their discharge of contaminated
effluents in open drains, spoiling the soil
and water resources and leading to
ecological damage.
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