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Blood Cadmium level of Iranian zinc miner
E. Mohajeri*

Abstract:

Toxic metal Cadmium (Cd) is playing the mmajole in environmental health threats ambesar

to be seriously affecting the mine workengalth . In the present study , the cometionh of
toxic heavy element Cadmium in Zinc mine kesls blood was determined .

Flameless Atomic Absorption Spectrometery wesed for Cd measurment.The results indicated
that in 100% of the workers ,the concertratof Cd in blood is more than the staddsalue
recommended by WHO which causes several deasemost of the workers .The average
concentration of Cadmium in the blood sampleghis.study has obtained .62 ug/dl.
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Introduction

Poisoning caused by industrial exposure ovirenmental contamination by heavy metalsofs
great concern [1,2] .Cadmium is probably thest biotoxic element and are therefore ncherh
as priority pollutant [3,4].Heavy elements espky the cadmium when absorbed into thelyho
mainly through food, water intake or inhadati can injure the renal, pulmonary, skeletal
testicular and nervous systems [4,5,6].Becahse kidneys accumulate cadmium selectivlypate
failure is often the earliest and most d@resi end-point . Cadmium also impaires nornfetal
development and there is an evidence thataitses cancer [7,8,9,10].A significant trefod a
risk of lung cancer was found only for espee to cadmium received in the presence of
Arsenic-trioxid [8] .Poisoning from inhalationf cadmium vapor or dust is generally leditto
occupational settings, which can be fatale Ttethal dose is a product of the exposiueation
and concentration . It causes the destructibnthe lining cells of the lungs , as result,
pulmonary failure is the ultimate result @fadmium inhalation poisoning. Chronic inhalatio
also injures liver and kidneys [9,10,11,12,13]

Industries with known occupational exposuré® IZinc and Lead melting are also the seuof
environmental exposure of Cadmium . Acuteidibx from inhalation of this element can
produce serious illnesses , particulary i tungs and Gl-tract respectively [14,15,6hlike
other heavy metals such as mercury and Leaddmium occur in-only one valence staf,
and does not form stable alkyl compounds ather organometallic compounds of known
toxicologic significance . Thus , it is elemal cadmium that is the toxic agent [6] .

To determine the Health effects of this hleawexic element , the concentration of Cdsw
determined in the blood samples of the warkie@ a Zinc and Lead mine in Iran .

Exprimental

Apparaturs: Many procedures for the analysis of blood fmdividual metals have been
reported .

All the elements are extracted at the PH b&fod with either ammonium pyrrolidine dithi
carbamate (APDC) or sodium. diethyl dithiocanad (SDDC) since the extractions are reported
to be efficient over ‘a broad ‘PH range foost metals [16] . As it will be descriebéater |,
SDDC , triton. x-100 and MIBK were used fthre metal extraction from the blood samples
flameles atomic absorption spectrophotometerrkm¥arian GTA , with a recorder readout
module and strip chart recorder was usedddr measurement .A vortex mixer was usead alb
stiring . Samples were centrifuged in arerinétional standard centrifuge .

Reagents and procedureReagent grade chemicals were used throughimait experiments .
Stock metal solutions were prepared by deteate weighing of salt to give a concengmatiof
1000 ppm of the element. All solutions wemade 0.1% in Nitric acid .Standard workingre
prepared by appropriate dilutions of the lst@olutions . The methyl isobutyl ketone (MIB
was used without further purification . Theton x-100 was from Baker . The sodiumNN-
diethyl dithiocarbamate was a 28% aqueouautisol obtained from K&K . Laboratories |,
Inc.Five milliliter of whole blood treated thi Heparin as anticoagulant are pipetted iatd 00
mm.10mm test tube . One milliliter of a wWm@n containing 2% SDDC and 5% triton x-130
pipetted into the blood . The solution isxed on a vortex mixer for 10 second , tedt
standing for ten minutes for complete hemislysf the blood to occur . Three milliliserof
MIBK are pipetted into the tube which isemth stoppered with a polyethylene stopper and
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shaker gently . The solution is centrifugad approximately 1200 rpm for five minutesThe
MIBK layer is aspirated directly into Atomiabsorption Apparature and the absorption
percentage recorded . Water satureited MIBKused to set 0% absorption [11] .

Results and Discussion

To determine the effects of heavy toxic eein Cadmium on the health of a zinc mine
workers, the applicability of this analyticafocedure to determination of element Cadmiwas
investigated. 55 blood samples were takemnfithe workers of a zinc and Lead mines tlie
western part of Iran .Table 1 shows the ceatration of Cd in the blood sample of som
workers . Cadmium concentrations determined5f blood samples were relativelyhigh, ranging
from .13 to 1.5 pg/L. As many as 50% beé tparticipants had a blood cadmium conctatra
lower than .61 pg/Lwhereas in 38% of participant it was betwe6 to 1.2 pg/L and also in
2% it was up to 1.2 pg/LThe median concentration of blood< cadmiwmas .61 pg/L
(interquartile range, 1.3-2.6; 10th-90th petiten 4.2-8.7) .The average concentration of
Cadmium in the blood samples of the zincrkecs is .6201g /L ,which is 5 folds than the
reference value indicated by Tietz (1999)][1Zhis reference value is .12g/ /L .Figure 1
shows the comparison of Cadmium concentraiionthe blood sample of some workers with
standards value [12].The results of this tuddicate the higher concentration of cadmiin
blood sample of zinc mine workers, than séaddlevel in western Iran .Most of the wark
with higher exposure to these elements hase bjkidney liver and Gl-illnesses .It isghly
recommended ,that the worker in this facilitse personal protective measures to avoied
contamination of toxic elements in the bodiealth and safety measures in the facitity the
regulated health care of the workers andstaltation of control equipments for the and
water control is also recommended.
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Table 1: The concentration of Cadmium in th blood sample of some
Iranian Zinc mine workers' blood

code | Cd code | Cd code | Cd code | Cd code | Cd
Ug Ug Ug Ug Ug
/dl /dl /dl /dl /dl
1 0.53| 11 039 21 04% 31 12 41 0.42
2 0.45| 12 0.66 22 051 32 0.49 42 0.7
3 0.72| 13 0.66] 23 0.4% 33 0l6 43 0.f2
4 0.62| 14 0.45 24 039 34 0.66 44 0.96
5 0.84| 15 0.45 25 042 35 12 45 0.66
6 0.42| 16 0.54 26 0. 36 0.7 46 0.p7
7 0.66| 17 0.51 27 04% 37 045 47 0Jr2
8 0.72| 18 0.69 28 0.3 38 0.13 48 0.p9
9 11| 19 0.84] 29 0.6 - 39 0.712 49 0.y2
10 0.45( 20 0.54 30 15| 40 0.87| 50 0.6
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Fig 1:the comparison of Cd concentration wh standard level for some of the workers
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