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ABSTRACT 

 
Heavy metal diffusion is one of environmental problems; in this context, mining is one of the most polluting 
industries; contaminating soil, water, and air at the same time proves that a great care is to be provided or the place 
will lose its qualities. Hygiene wise, it is crucial to human health that livestock and their products be devoid of heavy 
metals. Heavy metals have evident poisonous effects and my cause mutation. It is possible to measure components of 
heavy metals in hair of living beings. After consideration new methods and cost, 127 samples were taken from 
around cattle of study area. After digestion for atomic absorption spectrometer, results were compared with Sterner’s 
standard, and were higher than the standards; in addition, zinc level was higher than FAO’s standard which is 0.5 
ppm for internal organs too. These excessive numbers suggest high concentration of pollutant, which can be linked to 
mining activities; In addition, with usage of SPSS, positive relationship between zinc and lead was apparent; 
moreover, there was a slight correlation between ages of the sheep, and lead levels in their fur. 
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INTRODUCTION 

 

In the recent centuries considerable industrial and agricultural activities, have upset environmental balance, and 
caused dispersion of toxic elements, which were subsequently in normal quantities and this results in environmental 
imbalance either locally and globally. Most prominent sources of water pollution are heavy metals, acid rains, and 
organic matter; among these, heavy metals due to their poisonous effects, causing mutation, being insoluble, 
carcinogenic and their accumulative toxic effect are the note worthiest of them all. (Mossavi et al. 2011). Heavy 
metals are metals that have high density and are poisonous in low amounts (Erfanmanesh and Afuni, 2000). Metal 
captions can cause problems in three major manners, for human and terrestrial wildlife, for marine animals and for 
plants (Samiee, et al. 2007). Cadmium, lead and copper are the main factors of water pollution; being durable, toxic 
and substantially bio-accumulative these elements are found in food chain. (Haiao and Jinglu2013). Cd, Ld and other 
heavy metals are of more interest due to their numerous applications in vast array of industries (Karbassi et al., 2007; 
Gueu et al.,2007). From transport, electrical industries, mechanical engineering to civil engineering and building 
construction sector (Hillenbrand, Toussiant and Bohm, 2005). One of the earliest effects of heavy metals excessive 
exposure is disruption of trace element metabolism (Goyer, 1977; Lopez and Alonzo et al.,2002). As iron, selenium, 
zinc and chrome are related to growth and reproduction; zinc and selenium to immune system; zinc, selenium and 
iron to lean body mass; chrome to bone density; copper, zinc and chrome to cognitive functions; zinc and selenium to 
insulin sensitivity; zinc, selenium and copper influence cellular antioxidant defenses and protect cells against 
accelerated aging (Roussel, 2015). Exposure to Ld may result in variety of physiological and biochemical processes 
(Pilot and Dragan, 1996). It is known that 10-100 ppmLd in hair is considered high and in toxic level (Puls, 
1988);cattle Hair analysis can be used to detect deficiencies of some minerals, toxicities, and exposure to heavy 
metals. Determination of Ld concentration by analyzing hair has proven to be useful in discovering of chronic 
toxicity. A survey conducted by Ghomi "et al., (2008) reveled that Lakan tailing dam impacts on Contaminant 
transportation in forms of particles and sewage. Due to that, it is sensible to measure these metals directly in living 
being rather than soil and plants near the mine and its tailing dam; thus, the merit of this approach to those that 
measure heavy metals in plants and soil, is being more precise to illustrate the amount of heavy metals that is 
consumable by humans. Near the mine is Lakan village in which livestock are reared and it is a pivotal source of 
income for the residents. There is an amount of uptake of Ld by plants from soil, if there is constant source of it; 
therefore, it is most likely that grazing cattle are exposed to Ld. Thus, Lakan mine can be considered a dominant 
source of pollution in the area. Results of this study will prove if it is necessary to relocate the mine or village also it 
discusses if the livestock have excessive heavy metal pollution levels and reveals if it is necessary to stop rearing 
livestock in those places. It reveals if pollution control programs and system used by the mine is acceptable. This 
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research also can be used as an indicator to figure out if the village residents are exposed to heavy metals or not, by 
measuring pollution level in their food. The selected areas for investigation were around Lakan mine and its tailing 
dam within 46 Km from southwestern of Khomein, Iran, and less than two kilometers from Lakan village. 
 

 

MATERIALS AND METHOD 

 

Definitions: 

Ld: Lead_ Zn: zinc_ ppm: parts per million 
Sampling 

The risks caused by heavy metals are traditionally determined by quantifying total metals after digestion with 
strong acids (Liao et al., 2006). These Conventional methods, including chemical precipitation, ion exchange, 
chelation, membrane separation (Samarghandi et al., 2007; Malakootian et al., 2009) and cold vapour atomic 
adsorption spectrometry, inductively coupled plasma mass spectrometry, UV visible spectrometry and X-ray 
absorption spectroscopy (Franson, 1994 ; Townsend, 1998); although these methods suffer from high cost, but they 
are significantly precise. (Mulchandani and Bassi, 1995; D’Souza, 2001). Contents of Ld in hair of cattle which were 
exposed to airborne pollution can be used as an indicator of Ld concentration in body (Sterner 1972), and for that 
finding an affordable sampling method according to the cattle sizes and number of cattle is prominent. 

Samples were taken on the thesis that there are only four grazing areas in the region. Impacting variables in the 
grazing areas are very numbered and this fact widens the acceptable margin of error. For approximately 800 sheep 
divided into to four flocks, which graze in four permanent grazing areas around Lakan mine and its factory; these 
four areas in the field have the same altitude, Uniform vegetation, and relatively same distance from pollution source, 
and for that, 50 for percentage and 7.9 % margin of error were chosen. By SPSS with 95% confidence level, sample 
size was calculated 127. Moreover, for possible sampling error, 150 samples were taken. This study examines 
stratified random samples of cattle hair and fur taken from all cattle around Lakan within two steps with two months 
interval. The first samples were taken in April 29/2013, and the second sampling was conducted in July 07/ 2013 and 
each was taken in rather sunny and dry weather. In the first sampling 80 samples and in the second 70 samples were 
taken. Samples were wrapped in paper and were labeled then put into plastic bags until they were delivered to 
environment laboratory of the University of Tehran.  

Moreover, their ages were asked to figure out if there is any relation between age and pollution concentration in 
their fur. There were three numbers, which indicate their life spans. One is less than two years. Number two indicates 
Between two and four years old. Number three stands for more than four years 

127 samples for the whole of approx 800 sheep were needed for sheep, which graze in four different grazing 
areas. Two of these areas are less than 0.5 Km (A) apart from the center of the factory. The others are in at least 0.8 
Km and the maximum of 1.5 Km (B) distance from the factory. Although for 354 sheep taking 61 samples, means 6.8 
confident interval and for 446 sheep, 69 means 6.57 confident interval, but the differentiating factor are very 
numbered because the scale of sites are very small and invariable and for that, 90 was chosen for percentage. 
 
Technical 

After washing samples with acetone, then they were washed with distilled water three times, and one more time 
with acetone, then each sample was placed in oven at 110°C for sixteen hours, then they were sonicated for 10 min 
(Pengping and Sukjit Kungwankunakorn, 2013). After they were dried, nine samples did not have the required weight 
of 0.1gr. 0.1 of hair with 10 cc Hno3 were blended together and was put on heater to let the hair digest with the acid. 
After the liquid was left to reach the room temperature, then 10 cc of Hydrogen Peroxide 30% was added to the liquid 
then the liquid was brought to 25 cc, so it was ready for atomic absorption spectrometer. Digested samples, which 
had enough transparency, were left in laboratory to be dealt with by absorption device. However, six samples did not 
come to have that transparency. By the use of SPSS, extreme data were omitted and trimmed data were used. 
 

RESULTS AND DISCUSSION 

 

The trimmed mean of Ld in samples is 569 ppm, and for Zn it is 233 ppm. The standard of sterner, mentions 
500 ppm as a permissible content for Ld and 120 ppm for Zn, while acquired results in this study exceed these 
numbers. To compare these results with the mean of 120 samples of Pourjafar (2008) which is 8.7 ppm for Ld it is 
much higher. Although, to compare them with Shariati’s (2004), whose result for a mean of ten hair samples is 783 is 
lesser and for his Zn result, which mean is 185 is slightly lesser than the result acquired in this study. Zn mean 
content in the study of Maria Verônica et al. (2014) in horses' hair sample are from172 ppm for forty samples taken in 
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non-industrial area, and for forty samples taken from industrial areas, it is185 ppm in the summer, and for Ld it is 
0.022. Ld content of 35 dogs’ hair sample in Atanaskova’s study (2011) is 930.15ppm, which were taken in urban 
areas. Nicholson (1999) has stated Zn and Ld in manure of cattle in commercial farms in England in sequence are 152 
ppm and 3.62 ppm. In hair of foxes, Pd mean is 0.640 and for Zink, the mean is not higher than 110 ppm. 
(Filistowicz, A., 2011). As we see in many cases apart from those conducted in more urbanized areas, Ld content is to 
1000 fold lesser. In developed areas there has been a significant decrease in Ld contents in animals bodies (Jorhem et 
al., 1996; Skalicka' et al., 2012; Tahvonen and Kumpulainen, 1994) which is related to phasing in unleaded 
petroleum. (Belle's et al., 1995). According to Karrari, P et al. (2012) Iran petrol is one of the major ways of exposing 
to high Ld levels and for that we may relate part of this problem to the road of Arak_ Brojerd, which is not more than 
1.5 km away from farthest grazing areas. Mean of these numbers exceed the maximum permissible levels for Ld, that 
indicates the common pollution in the area. In addition, there is a noticeable correlation between Zn and Ld and for 
that, after normalizing data, the P value was about 0.741. Moreover, the table below represents the mean of pollution 
in each distance level for each pollutant, In which B represents less than.5 Km and A means 0.8 to 1.5 Km distance 
from central point of t factory. In addition, sites A and B show a noticeable change in pollutant levels; nevertheless, 
the distance difference is not much.  

 

 
 
 

Figure1.Mean of pollutant in sites A and B 

Conclusion 

 
There was a slight positive correlation of 0.220 between age and Ld levels, but there was no correlation between age 
and Zn levels. As residents of Lakan village and their cattle live in lower altitude than the mine, and the village is in 
a short proximity from the mine, probability is that Lakan mine has negative effects on both livestock and people in 
terms of Ld and Zn. Calculating the diameter of the pollution may prove useful to avoid contaminated area in 
grazing, and finding clean patches. Utilizing pollution-absorbing plants is suggested. Using roofed container and 
smooth asphalted road to lessen the dispersion in transportation is required. With the reported condition, ranching is 
not sensible and replacing village or using industrial ranching in which, chaff is brought from other places is 
suggested. Merging circular buffer of long, durable trees around the mine and tailing dam might be viable 
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