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factor; Shiraz. Dairy farms located within 10 km of the Shiraz oil and petrochemical
Correspondence industrie; were iQentified and divided into four groups. Farms that were
Pourjafar, M., located in the radial zones of 0.5-1.5 km, 1.5-5 km, 5-7 km, 7-10.5 km were
Department of Clinical Sciences, considered as groups A, B, C and D, respectively. Fifteen cattle from a farm
Faculty of Veterinary Medicine, thatwas located far from the polluting areas jposed the control group (E).
University of Shiraz, P.O. Box: 71345- Head hair samples were collected from fifteen age-matched cows from each of
1731, Shiraz, Iran. the five groups in each season round year. Cattle that were located closer to the
Tel: +98(711)6138828 oil and petrochemical industries had higher hair Pb concentration. In all
E‘:"r’:{;fsgzlr.l;fazrggﬁ?azu ac.ir groups, the hair lead concentrations of cattle that were reared near to the oil
-poul] e industry were significantly higher than of those reared in the region of the
Received 03 March 2010, petrochemical industry (p<0.05); and showed pollution factors of about two
Accepted 26 July 2010 folds when groups in the same distances of oil and petrochemical industries
were compared. In this study, there was a declining trend in hair lead
concentration from spring to winter from 8.3to 2.6 ppm and from 4 to 2.2 ppm
in cows located near to the oil and petrochemical industry plants, respectively.

Introduction animals is usually the result of licking lead-based
paint, lubricants, and discarded batteries, grazing

The evaluation and delineation of heavy metakattle are most likely to be exposed to lead if there is a
contaminated areas have usually been associateegular source of airborne contamination (Chumbley
with uncertainty, which makes decision making forand Unwin, 1982; Burreet al ., 2010). Ultimately,
future management strategies difficult (Goovaerts|ead that is enriched in the body of humans through
1997). Technological progress and variousthe food chain causes health problems, such as
industrial activities have caused a significantnervous system and brain damage, and studies of this
increase in environmental contamination by heavykind can help to monitor the levels of exposure to lead
metals and have facilitated their entry into the foodrom polluting industries.
chain. Hair is a material that is easy to obtain, One aea that has been studied less intensively is
transport and store and is accessible for noninvasiveegions that are in the vicinity of oil and
samplingin individuals or population groups; it has petrochemical industries, which makes studies of
been used to demonstrate exposure to toxic metafmllution in these areas and the prediction of possible
for many years in different areas. Lead (Pb) is @&nvironmental and health hazards very important. In
ubiquitous toxic metal, and assessments of leathis study, we present data with regards to lead
exposure with the use of hair has been carried out iconcentration in the head hair of cattle that graze in
many epidemiological studies (Wilhelkmal .,1989, areas at different distances from the Shiraz oil and
1994; Chlopickaet al ., 1998; Sanat al ., 2003;petrochemical industries over the period of a single
Barboseet al ., 2005; Pett al ., 2007; Stugarml .year.
2007).

Cattle production is one of the most importantMaterials and Methods
agricultural activities in the region of Shiraz, Iran.
Cattle are predninantly reared on locally produced The areas that were selected for istigation
feeds and are exposed to heavy metal contaminatiomere located within 10 kilometers from the Shiraz oil
because of their close proximity vicinity to sources ofand petrochemical industry plants. This study
airborne contamination, such as oil andexamined stratified samples of head hair from
petrochemical industries. Although lead toxicity inrandomly selected cattle in five different groups:
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groups A, B, C and D consisted of farms that wereil and petrochemical industries was shown in Table 3.in
located in the radial zones of 0.5-1.5 km, 1.5-5 km, 5-&xamined cattle was compared by PF (Table 3).
km and 7-10 km from the industrial source, Results were analyzed by Sigma stat software with
respectively. None of these farms were close to othea one way ANOVA (Holm-Sidac) test for the
local sources of lead pollution. Group E consisted otomparison of hair lead concentration of different
cattle from the control farm, which was in agroups in each season. The level of statistical
nonpolluted region in the east of Shiraz and was fasignificance (p-value) was set at 0.05.
from lead polluting sources and roads. Fifteen cattle . _ _ _ _ _
were samples from each of the groups and Sampl({i?:zzi"z::gutlon factorl (PF) in th.e hair of cattle in Fhe reglorll of the

. petrochemical industries. Farms located in the radial zone
were taken once in each of the four se@sover a 5.1 5km a),1.5-5km (8), 5-7km (C)and 7-10 Km (D).
single year. Approximately 2 g of head hair wa-~ O ndusty Petrochormioal miustry
COIleCted from animals Wlthln the same age group-A Grou Spring Summer Autumn Winter Spring Summer Autumn Winter
samples were placed into labeled plastic bags a A 593 442 381 38 28 237 173 129
were sent tot h e Shiraz Veterinary School Centre B 53% 414 35 371 278 2 173 129
Laboratory. Hair samples were washed to ensure tf oo it
the measured lead is indicator of endogenous meten
(Bermejo-Barreratal .,1997).

Lead concentrations were determined by a

flame atomic absorption spectrometer (Unicam
model 969) by the graphite flame 90 (GF 90) systenResults
with deuterium ground coection. During the
standard preparation steps and the measurement of Cattle that were located closer to the potential
samples, a specific polyethylene sampler and atomicontamination sources were found to have higher hair
absorption system tube were used. Ammoniuniead concentrations (Table 2). In all groups, hair lead
dihydrogen phosphate was used as the matrigoncentréions of cattle which were reared in proximity
modifier. All the operational conditions in the to sites of oil industry were significantly higher than of
instrumentation manual were followed as shown irthose reared near petrochemical industrial plants
Table 1. (p<0.05). Almost all farms near to oil industry plants
showed PF ratios that were approximately two-fold
more than farms near petrochemical industries when

Table 1: Furnace Conditions for Pb measurement.

e Tenp(C) Ramp The Hog me mefelon S®Y®  compared with the corresponding groups in the same
2 130 25 50 250 Normal season (Table 3). Hair lead concentration showed a
3 560 20 20 250  Alernate declining trend from spring to winter, from 8.3 to 2.6

‘; ig fg ig igg ZZ:::: ppm and from 4 to 2.2 ppm ingiens close to oil and

6 (Result 600 . ) . Mol petrochemical !nQUstrles, r(_a_spectlv_ely. In each season
reading step) there were statistically significant differences between

7 2450 0 3 250 Normal the control group and groups A, B and C in those

regions near to oil industry (p<0.05). In cattle that
grazed close to the petrochemical industrial plants,
The effects of lead pollution on hair lead there were significant differences between the control
concentration in the examined cattle were compared byroup and groups A, B and C in spring and between the
an assessment of the pollution factor (PF). PF wasontrol group and groups Aand B in summer (Table 2).
calculated as the ratio of metal le/igl the industrialized
area to metal levels in the control rural area, as previouspiscussion
described (Mirandat al ., 2005). Additionally, the effect
of Pollution factor (PF) in the hair of cattle around Shiraz  The results of this study revealed that

Table 2: Lead concentrations (ppm) in the cattle hair from animals living within different zones in the vicinity of the Shiraz oil and petrochemical
industries. Farms were located within the radial zone of 0.5-1.5 km (A), 1.5-5 km (B), 5-7 km (C), 7-10 km (D), and E (control farm).

In the region of oil industry (mean = SD) In the region of petrochemical industry (mean + SD)

Group

Spring Summer Autumn Winter Spring Summer Autumn Winter
A 8.3+1.2°%% 6.2+1.0°° 6.1+ 1.3% 5.4+0.9% 4.0+1.1° 3.8+1.0% 2.640.7 22+0.8
B 7.5+1.1°% 5.8+0.8% 5.6+1.0% 5.240.7% 3.9+0.9° 3.2+0.8% 2.6+0.8 22+0.7
C 5.4+0.8%% 5.80.9% 5.6+1.1¢% 5.3+0.8% 3.0+0.9° 2.6£0.7 2.6+0.7 22+0.8
D 2.60.5%° 2.540.5%° 2.10.6°% 2.940.5%% 2.80.7 1.6+£0.9%® 1.9+04 2.1+0.6
E 1.4£0.3%° 1.420.5™° 1.620.4° 1.440.6™ 1.420.37° 1.6+0.4% 1.5+ 0.4 1.7+0.4

a, b, ¢, d, e Statistical significant differences of lead concentrations among groups A, B, C, D and E, respectively (p<0.05).

142 Int.J.Vet.Res. (2010), 4; 3:'141-145


www.SID.ir

ArCh | \IPéu@)faSYID Cattle hair as a biomarker of lead pollutionin . . .

environmental contamination close to oil anddecline of more than 10-fold in lead concentrations in
petrochemical industrial plants in Shiraz had aanimal tissues throughout the developed world
significant effect on head hair lead concentration(Jorhemet al ., 1996; Skalickat al ., 2002; Tahvonen
in cattle. Similar reports have been released&nd Kumpulainen, 1994), which has been attributed to
previously with regards to different heavy metalsthe phasing-out of leaded petrol (Belletsal ., 1995;
in different tissues from cattle in other polluted Rodamilangtal ., 1996).
environments, including areas in the vicinity of Puls (1988) stated that the normal hair lead content
zinc refineries (Spierenburget al ., 1998), of cattle was within the range of 0.5-5 ppm. He reported
metalliferous areas (Antoniowet al ., 1989; that 10-100 ppm of hair lead content is considered as a
Antoniou et al., 1995; Farmer and Farmer, 2000;high and toxic level. Therefore, the reported lead
Koh and Judson, 1986; Zantopouletsal .90%  values in ou study were mostly within the normal
and areas in which pastures receive wastewateange.
(Sedkietal ., 2003). Pollution factors (PF) are calculated as the ratios of
Dornet al. (1974) reported that reductions in leadmetal levels in the industrialized area under study to
exposure were reflected more rapidly in blood than inmetal levels in control rural areas (Mirandaal .,
hair concentrations. They also emphasized thes2005). The effects of pollution on the toxic metal levels
results demonstrate the value of using bovine haiin our study could be compared with data reported
samples in the surveillance of environmentalelsewhere on the basis of PFs. PF values have been
contamination, as well as other ecological,widely used in monitoring studies (Fernandgzal .,
epidemiological, and mineral metabolism studies. 2000; Sedket al ., 2003) that allow the estimation of the
Only broad comparisons can be made between th@roportion of tissue metal contentttvianthropogenic
results of the present study and data reportedrigin. The most marked effect of pollution on lead
previously. This is principally because there isconcentrations was seen in the vicinity of oil industry
considerable variation among studies in the way implants in spring (PF: 5.93, 4.42, 3.81 and 3.86 in groups
which average values are presented, in limits of\, B, C and D, respectively), and to a lesser extent near
detection, and in the value assigned to subdetectabpetrochemical industries in the winter (PF: 1.29, 1.29,
concentrations. All three factors are very importantl.29 and 1.23 in groups A, B, C and D, respectively).
when samples do not show a normal distributionThis result is in accordance with the report of Saetna
and/or many samples have metal levels close to al. (2003) on the PF of hair lead concentrations in boys
below the limit of detection (Barbosgt al ., 2005). and girls.
The age of animals is also an important factor for In this study, the hair PF d&éad (PF=3.86-5.93
bioaccumulative metals, such as cadmium (Antoniowmear oil industry plants and PF=1.29-2.86 near
et al, 1989; Dornet al., 1974). Therefore, we petrochemical industry plants), as compared with
removed the effect of the age of the animals in outhe hair PF of lead in schoolchildren who live in a
study via sampling of head hair in age-matchedvastewater spreading field of Morocco (PF=3.32)
animals. (Leukouchet al ., 1999), show a higher effect of
Hair lead concentrations in cattle reared within theanthropogenic interference in environmental
radius of 1 to 5 km of Shiraz oil industry (5.8-6.2 ppmpollution. Although toxic lead levels in cattle from
in summer) were considerably lower than the meathe industrialized area of Shiraz were low, cows that
lead concentration reported previously in cattle fromwvere located closer to potential contamination
Isfahan, another polluted area of Iran (Pourjefaal .sources were found to have higher hairdlea
2008). This same previous study also reported thatontents.

cattle reared within 1 to 5 km of oitdustrial plants in It is important to note that the lead was found in all
Isfahan had a mean hair lead concentration of 9.22he samples in this current study, which demonstrates
10.42 ppm in summer. that a permanent source of pollution exists in this

Studies on heavy metals in animals may be amegion; the cumulative effect of the metal can
indicator of pollution in human beings; therefore, theeventually lead to dangerous levels, which adversely
interpolation and comparison of data in animal studieaffect human and animal health. The detection and
with human data could be important. This is supportednonitoring of lead levels in the hair of cattle can be a
by study of Hayaslét al . (1981). They showed that thaiseful method for the estimation of possible lead
concentrations of heavy metals in dogs are consistehazards.
with those in humans. Reports from human revealed
higher amount of hair lead concentration inAcknowledgements
comparison with our results in other countries
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