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Abstract:  Geo-medicinal  studies  of the blood samples of eighteen patients from Karachi metropolitan area
have been carried out. Quantitative estimation of important trace elements like lead (Pb), Zinc (Zn). Copper (Cu),
Cadmium  (Cd),  Manganese  (Mn)  and  Mercury  (Hg)  from  whole blood. Pb in the varied patients under
study was found to be much higher in values than the allowable limit. Pb and Zn in the blood of the patients
reveal  positive  correspondence  in  enrichment  and depletion. Patients suffering from Kocks, Anemia,
Diabetes and Hepatitis also noted to possess higher Pb concentration in their blood as compared to other
patients. Geo-Chemically, Pb and Cu concentrations showed similar trend of enrichment and depletion as have
positive correspondence with Zn concentration and hence positive relationship can be established in the trend
of concentration of Cu and Zn also. An attempt has also been made in order to correlate the trace element
content of drinking water and the whole blood trace elemental composition of the varied patients. It is found
that the possible source of trace elements contaminations come from various sources of potable water. It was
concluded that elevated concentrations of metals in various sources of potable water shows enrichment and
cause health problems.
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INTRODUCTION conditions  may  also  facilitate  the  development of

The  concentration  of  trace  heavy  metals  in  traces Such  condition  may  also  cause   psychic  conditions
is highly essential for health of plants, animals and that  damage  the  memory  and  intellectual  ability of
human-beings   but   the  metals should be within human-beings shown in Table 1. It is concluded that
allowable limits [1, 2], otherwise the contents of these human activities now have a major impact on the global
elements  would  imbalance  the equilibrium of health [3]. and regional cycles of most trace elements and that there
It is also known at present that the in-equilibrium in is an accelerating accumulation of toxic metals in the
concentration of heavy metal in human bodies effects the human food chain, supply to atmosphere, water and soil,
health growth and the social behavior of the human being respectively, from different sources, has been calculated
in addition to the development of various diseases. The [5-6].
enrichment and depletion of the heavy metals than the Keeping in view the above facts and their inter-
allowable values in human blood, flesh and bones have relationships, it was decided to investigate the some
been investigated in different parts of the world and heavy metals like Pb, Zn, Cu, Cd, Mn and Hg
observed to disturb the rate of body growth, mental concentration in the blood of the people living in Karachi
development and the degree of sensitivities in the who intake potable water from various sources given in
sufferers [4]. Table 1. These heavy metals are well known to cause

The imbalance of heavy metals in human body may serious and incurable diseases due to their imbalance
also affect the daily life activities to a great extent. Such concentration in human being [3, 7, 8].

cancer,  various  types  of  tumors  and  heart  diseases.
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Table 1: Allowable limits of trace metals for blood and their impacts

S. # Elements Allowable Limits Biological Function

1 Lead (Pb) 0.02 ppm Toxic [12]

2 Zinc (Zn) 0.5 - 1.2 ppm Essential [13, 20, 21]

3 Copper (Cu) 0.75-1.5 ppm Essential [13]

4 Cadmium (Cd) 0.007 ppm Toxic [13]

5 Manganese (Mn) 0.17-.1 ppm Essential [13]

6 Mercury (Hg) 30 – 40 ppb Toxic [14]

Table 2: Concentration of selected elements in various rock types and in stream water [16]

S. # Elements Shale Limestone Sandstone Water Mobility

1 Lead (Pb) 20.0 8.0 7.00 3.00 Low

2 Zinc (Zn) 100.0 25.0 16.00 20.00 Fairly high

3 Copper (Cu) 50.0 15.0 10.00 8.00 Intermediate

4 Cadmium (Cd) 0.2 0.1 0.01 0.09 High

5 Manganese (Mn) 850.0 1100.0 100.00 7.00 Medium low

6 Mercury (Hg) 0.5 0.2 0.30 0.01 Moderate

The water supply sources for the inhabitants of Karachi has its own geochemical characteristics that can
Karachi are mainly from Indus and Hub River in addition not be compared with other sources of water in use by the
to the limited supply of water from Damloti wells of Malir inhabitants of city [5].
Basin and the sporadic utilization of sub-surface water in
different parts of the city shown in figure 1 [5, 9]. The MATERIALS AND METHODS
Indus River passes through a cross section of rocks
which range in composition from ultra-basic to acidic of Blood Sampling Methodology: Disposable hyphenised
igneous rocks origin, the metamorphic rocks of nearly all syringes (5-cc) were used to collect patient’s blood
grades having varied chemical compositions with respect (concurrent replicate) samples which were refrigerated
to heavy metals and non-metallic elements and the immediately. Weigh of each sample of blood was
sedimentary rocks of varying chemical compositions determined using analytical balance. Samples were
shown in Table 2 [5]. digested in a test tube with 5-ml mixture of nitric acid

In addition to the rocks encountered, the varying (HNO3) and hydrochloric acid (HCL) in a ratio of 20:1.
geochemical controls starting from its origin from Lake Each sample was made up to 15-ml by diluting with
Mansawar down to Indus delta activate the degree of distilled water. After the shaking it for 10- minutes in a
mobility of heavy metals and non-metallic elements [9, 10]. vibrator,  the  tubes  were  put  on  the   water   bath  for
Moreover, the industrial wastes of different cities on 30-minutes at 60°C for homogenization. Hydrogen
either sides of the River Indus and its tributaries are peroxide (H O -35%) was added slowly until the samples
among the major sources of heavy metals contribution to were cleared [17-18]. For the estimation of lead each
the water. Thus the water in use is expected to be a replicate 6-ml heparinized whole blood sample took in to
potential source for carrying heavy metals in the blood of a 10-ml volumetric flask, added in order 1-ml of 2% of
the inhabitants of Karachi [5, 9]. The water reservoir built ammonium pyrrolidine dithiocarbomate (APDC), 1.5-ml of
on Hub River represents another geological and methyl isobutyl ketone (MIBK), shacked for 5-minutes
geochemical consideration due to its vast catchment’s and then added 1-ml of distilled water. Lead extraction is
area  and the channel of water passing through varieties performed in MIBK and APDC for several reasons: higher
of  ophiolites,  mélanges  and sedimentary clastic and sensitivity is achieved; viscosity variation and ionic
non-clastic rocks [11]. The water of Damloti wells interferences are minimized; certain impurities insoluble in
represents the sub-surface water which has its own APDC are removed [17].
geochemical and physical characteristics. The use of this
water can give its own result on the health and digestion Water Sampling Methodology: Twenty one (concurrent
of  the people using this water. The tube wells water replicate) water samples were collected with help of water
which is being exploited sporadically in different parts of supply map of Karachi Development Authority, showing
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the sources of water and their distribution in the localities to create an imbalance in heavy metals uptake in drinking
as Damloti Wells, Tube Wells, Hub River and Indus waters from rivers, springs and tube wells are major
supply water in various parts of Karachi. 2.5 litters plastic sources of heavy metal imbalance concentration in human
bottles rinsed with 1:1 Hydrochloric acid (HCl) and body, under variable environmental conditions in which
washed with distilled water were used for the collection of the people live. According to WHO; the allowable limit of
water samples added the preservatives 10-20 ml of acids Pb concentration in human blood should be 0.02 ppm
(1% HNO , 1% HCl, 1% H SO ) mark the bottles as sample given in Table 1, for healthy life, but the blood3 2 4

code, recoded the field parameters concentration by investigation of the patients under study exhibits
portable equipments i.e., pH, temperature, turbidity and prominent deviation in concentration from the
total dissolved solids. Sample were treated/ digested for recommended value. Geochemically Pb has low mobility
metal analysis [18, 19]. Estimation of individual elements Table 2. The concentration of Pb in the varied patients
was carried out from digested samples using Atomic under study was found to be much higher in values than
Absorption Spectrometer (Perkin Elmer, Model 3100). the  allowable limit. The highest concentration of Pb in
Addition of chemicals and others reagent for experiment this lot of patients was recorded; in patient No.1 who was
were set according to the specifications (Analytical suffering from Cholera. It is significant to note that even
Methods for AAS Rev., January 1982) given in the the lowest value of Pb concentrated noted during the
instruments working manual. The concentration of each present work was higher than the allowable limit of Pb in
element was estimated with reference to standard solution a healthy body of human being. It is also significant to
of the element. note  that  the higher peaks indicate to Pb concentration

RESULTS AND DISCUSSION infection hepatitis, diabetes, anemia and T.B. the patients

The increasing in industrialization activities in many infection, Jaundice, Asthma, Peptic Ulcer show Pb
parts of the world have further affected the Geo-chemical concentration of about 2 ppm in their blood. The lowest
mobility of the heavy metals in soil, sediments and water concentration of Pb was higher than allowable limit noted
under varying Eh and pH conditions. Thus the in patient No.6 (1.04 ppm) suffering from high blood
distribution of heavy metals in soils and ground waters pressure. Another patient (No. 15) of the same disease
show changes in their content. The present contains 2.04 ppm of Pb given in Table 3. It is difficult to
industrialization  factor is considered to be very important correlate  the  diseases  with   Pb   concentration   in  such

in the blood of the patients suffering from Cholera,

suffering from squamous cell of L-Ear, Hepatitis, Liver-

Table 3: Metals concentration (ppm) in blood samples

S. # Types of disease Gender Age Pb Zn Cu Hg

1 Cholera M 60 4.62 0.85 0.60 18.10
2 Liver- Hepatomegaly M 15 1.60 0.64 0.60 4.00
3 Hypo-Parathyriodism M 40 1.80 0.79 0.54 3.10
4 Squanmous Cell of Left-Ear F 50 1.90 0.85 0.64 8.02
5 Liver-carcinoma F 55 2.10 0.68 0.70 11.50
6 Hypertension F 40 1.04 0.51 0.44 6.50
7 Bone Tuberclosis M 42 1.60 0.65 0.61 6.70
8 Diabetic mellitus M 45 2.40 0.74 0.84 12.40
9 Viral hepatitis F 22 3.90 1.92 1.70 26.80
10 Jaundice M 53 1.40 0.99 0.60 17.00
11 Diabetic F 31 3.80 1.57 1.80 39.60
12 Gross Anemia F 17 4.10 0.93 1.93 40.40
13 Asthma M 40 1.50 0.55 0.50 6.40
14 Kocks (Tuberculosis) F 22 3.90 1.15 3.90 40.00
15 Hypertension F 45 2.04 0.83 0.70 11.80
16 Jaundice M 25 1.20 0.71 0.50 13.10
17 Peptic Ulcer F 45 2.00 0.89 0.84 39.60
18 Jaundice M 35 1.40 0.99 0.90 17.00

Higher then the Limits (%) 100.00 11.20 22.30 5.50
Within the Limits (%) --- 88.80 77.70 94.50
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Table 4: Elemental concentrations (ppm) in drinking water 

S. # Water Sample Sources Pb 0.01 ppm Zn 3.00 ppm Cu 2.0 ppm S. # Water Sample Sources Pb 0.01 ppm Zn 3.00 ppm Cu 2.0 ppm

1 Indus source 0.14** 0.20** 0.05*** 12 Golden Town well 0.10*** 0.57** 0.08***
2 Indus supply 0.11*** 0.12*** 0.07*** 13 F.B. Area well 0.25** 0.19** 0.06***
3 Hub reservoir 0.01*** 0.09*** 0.03*** 14 F.B. Area well 0.22** 0.22*** 0.04***
4 Hub supply 0.02*** 0.28** 0.04*** 15 Ibrahim Hyderi well 0.17** 1.30* 0.20**
5 Damloti 0.22** 1.80* 0.41* 16 North Karachi well 0.24** 0.14** 0.21**
6 Green Town well 0.11** 0.08*** 0.61* 17 Garden well 0.07** 0.57** 0.12**
7 Mehmoodabad well 0.08*** 0.11*** 0.06*** 18 Korangi well 0.16*** 0.03*** 0.27**
8 Khokkrapar well 0.18** 0.14*** 0.31** 19 Gulshan-e-Iqbal well 0.20** 0.03*** 0.31**
9 Korangi well 0.11** 0.13** 0.15** 20 F.C. Area well 0.24** 1.50* 0.19**
10 Landhi well 0.14** 0.80* 0.03*** 21 F.B. Area well 0.18** 0.53* 0.15**
11 Gulshan Iqbal well 0.19** 0.15*** 0.22**

Higher then limits 95.23% ---- ----
Within limits 4.76% 100% 100%
SE (  ) 0.001 0.0053 0.0039 *, **,n

*** = Significant at 0.05, 0.01, 0.001, SE = Standard error

patient most probably due to the fact that the patients Copper concentration determined in the blood of the
were generally suffering from infection diseases, which patients under study does not show any definite trend of
are curable. The majority of the patients use Indus river enrichment or depletion with reference to allowable limits.
supply, Hub reservoir, Damloti wells and domestic boring Only three patients suffering from Jaundice, Peptic Ulcer
water in their daily life which contains higher Pb ranges and Diabetes showed Cu concentration in their blood
from 0.07ppm to 0.25ppm than the recommended value within the allowable range (0.75-1.5 ppm) Table 3. The
0.01ppm  by  WHO  for  drinking  water and can be majority of the patients showed Cu concentration below
considered  as  a source of higher Pb concentration in the lower limit of the recommended values. The patients
their blood in addition to the sea fishes. Zn and Cu are showing higher Cu contents in their blood than the
under the limits where as Cd, Mn and Hg is under allowable limits are only four out of eighteen patients and
detection limits. were suffering from Kocks, Anemia, Diabetes and

The waste water being used to grow the vegetable in Hepatitis. It is remarkable to note that these four patients
Malir  Area has already been reported to contain higher were also noted to possess higher Pb concentration in
Pb than the recommended values and hence the vegetable their blood as compared to other patients. From Geo-
being   consumed   by   the  people  of  Karachi  can be Chemical point of view, the comparative study for Pb and
considered was an-other source of Pb enrichment in the Cu concentrations show similar trend of enrichment and
body. In addition, polluted air due to heavy traffic on the depletion. The Pb has already been described to have
road of Karachi is also a significant source of Pb pollution positive correspondence with Zn concentration and
and concentration in human body. hence positive relationship can be established in the trend

Zinc in the blood sample of these patients was of concentration of Cu and Zn also.
generally  noted  with  in  the range of allowable limits Cd and Mn concentration blow detection limits (BDL)
(0.5-1.2 ppm) with the exception of patients No.9 and 11 in both in the blood of the patient and drinking water
who contain higher Zn in their blood than the allowable sources under study. The Hg concentration in the blood
limits (1.92 and 1.57 ppm respectively). Comparative of the patients under study was generally found to be
studies  for the concentration of Pb and Zn in the blood lower than the recommended allowable limits (30-40 ppb).
of the patients reveal positive correspondence in The lowest Hg was found in patient No.3 (3.1 ppb)
enrichment and depletion of these metals in the blood. suffering from Hypoparathyroidism which appear logical
However, a little variation in relationship was noted in due to irregular function of the body to maintain human
case of patient No.5 and 18 which some degree of activities and temperature. The highest content of Hg was
irregularities but it is not very significant. The noted in the blood of the patients 11, 12, 14 and 17
concentration of Zn within the allowable limits in these suffering from Diabetes, Anemia, Kocks and Peptic Ulcer,
patients may be attributed most probably to depleted but these values of Hg determined were nearly equal to
content of Zn in drinking water sources being used by the upper recommended range limit of Hg. It is remarkable to
patients under study. note that Pb, Zn, Cu and Hg in the blood of the patients
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show variable concentrations of these elements in their 9. Nergis, Y., S. Naseem and K.A. Mallick, 200.
blood, but the concentration of Pb is much higher in all Geological Sources of Heavy Metal Distribution in
the blood of patients and drinking water sources with the Blood of Cancer Patients. Hamdard Medicus,
respect to allowable limit. XLIII: 24-32.

Most of the water samples are not suitable for 10. McCall, Marker J.B., 1989. Earth Science Mapping for
drinking  purpose  though  the  metal  contamination is Planning Development and Conservations. Graham &
low.  In  contrast  the  industrial  area,  the  canal  water Trotman London.
gets  more  polluted  than  other  sampling  sites  due  to 11. Naseem, S., S.A. Sheikh and K.A. Mallick, 1997.
the   direct  discharge  of  industrial  untreated wastewater. Lasbela area Balochistan Pakistan. Geosciences J.
The  analysis  showed  that  the   concentrations of Korea, 1: 10-15.
metals   and   other   parameters   exceeded   the 12. Goodman Gilman, 1984. Heavy Metals and Heavy
permissible limit as per drinking water specification of Metal Antagonist. Pharmacologist Basis of
WHO. Hence, it is recommended that suitable water Therapeutics. McGraw Hill Publication.
quality management is essential to avoid any further 13. Crounse, G.R., J.P. Walter, B. John and L.M. Richard,
contamination. 1983. Geochemistry and Man Health and Disease.
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