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•Open Access OMICS Group International is an amalgamation of

and worldwide international science conferences and events. publications
Established in the year 2007 with the sole aim of making the information 
on Sciences and technology ‘Open Access’, OMICS Group publishes 400 

in all aspects of Science, scholarly journalsonline open access
Engineering, Management and Technology journals. OMICS Group has 
been instrumental in taking the knowledge on Science & technology to the 
Engineering, Management and Technology journals. OMICS Group has 
been instrumental in taking the knowledge on Science & technology to the 
doorsteps of ordinary men and women. Research Scholars, Students, 
Libraries, Educational Institutions, Research centers and the industry are 
main stakeholders that benefitted greatly from this knowledge 

International 300dissemination. OMICS Group also organizes 
annually across the globe, where knowledge transfer takes conferences

place through debates, round table discussions, poster presentations, 
workshops, symposia and exhibitions.
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OMICS Group International is a pioneer and leading science event organizer,

which publishes around 400 open access journals and conducts over 300

Medical, Clinical, Engineering, Life Sciences, Phrama scientific

conferences all over the globe annually with the support of more than

1000 scientific associations and 30,000 editorial board members and 3.5

million followers to its credit.million followers to its credit.

OMICS Group has organized 500 conferences, workshops and national

symposiums across the major cities including San Francisco, Las Vegas, San

Antonio, Omaha, Orlando, Raleigh, Santa Clara, Chicago, Philadelphia,

Baltimore, United Kingdom, Valencia, Dubai, Beijing, Hyderabad,

Bengaluru and Mumbai.
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EnvironmentalEnvironmental pollutionpollution isis aa majormajor globalglobal concernconcern

thatthat posesposes aa seriousserious threatthreat toto thethe healthhealth ofof manman andand

animalanimal..
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TheThe developmentdevelopment ofof modernmodern technologytechnology andand thethe rapidrapid

progressprogress inin industrializationindustrialization areare amongamong thethe foremostforemost factorsfactors

contributingcontributing toto environmentalenvironmental pollutionpollution..
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4OneOne ofof thethe mostmost fastfast growinggrowing industriesindustries inin HailHail CityCity isis thethe

constructionconstruction industryindustry..

ExpandingExpanding industrialindustrial areasareas areare

acknowledgedacknowledged forfor distributingdistributing

toxictoxic heavyheavy metalsmetals intointo thethe

environmentenvironment..
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ConcreteConcreteConcreteConcrete isisisis thethethethe secondsecondsecondsecond mostmostmostmost usedusedusedused productproductproductproduct inininin thethethethe world,world,world,world,

after water,,,, andandandand the concrete industry is a key component

of both commercial and residential construction.



BrandBrandBrandBrand CrCrCrCr NiNiNiNi CdCdCdCd CuCuCuCu Co Co Co Co ZnZnZnZn

Askari 38 20 1 10 12 34

Cherat 24 27 >1 20 9 85

D.G. Khan 53 38 1 16 15 29

Lucky 58 35 3 11 13 25

Comparison of trace element concentrations (mg/Kgmg/Kgmg/Kgmg/Kg) in different 

brands of Portland cement

Comparison of trace element concentrations (mg/Kgmg/Kgmg/Kgmg/Kg) in different 

brands of Portland cement
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Lucky 58 35 3 11 13 25

Best way 48 31 3 11 18 25

Kohat 48 55 3 14 13 29

Pak Cem 67 45 4 18 27 38

After WaliWaliWaliWali et al.et al.et al.et al. ((((2012201220122012))))After WaliWaliWaliWali et al.et al.et al.et al. ((((2012201220122012))))

This table shows concentrations of trace elements in Portland cement used in 

concrete industry. Trace elements include Cr, Ni, Cd, Cu, Co and Zn. Therefore 

this study dealt with two essential and two non essential elements of the referred 

to roster.  

This table shows concentrations of trace elements in Portland cement used in 

concrete industry. Trace elements include Cr, Ni, Cd, Cu, Co and Zn. Therefore 

this study dealt with two essential and two non essential elements of the referred 

to roster.  
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MetalsMetals andand metalloidsmetalloids areare

persistentpersistent pollutantspollutants thatthat

neitherneither biodegrade,biodegrade, nornor areare

theythey eliminatedeliminated byby incinerationincineration

processesprocesses..

IndustrialIndustrial polymetalpolymetalpolymetalpolymetalpolymetalpolymetalpolymetalpolymetal dustdust isis aa

widespreadwidespread urbanurban pollutantpollutant

ofof greatgreat concernconcern toto humanhuman

andand animalanimal healthhealth

TerrestrialTerrestrial vertebratesvertebrates havehave longlong

beenbeen reportedreported toto bibi--oaccumulateoaccumulate

heavyheavy metalsmetals inin differentdifferent tissuestissues..

andand animalanimal healthhealth



a 2 mL daily dose for 60 days

Rattus norvegicus
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�C group H2O

�D1 group 0.001 Kg;1 body weight

�D2 group 0.002 Kg;1 body weight

�All groups were allowed free access to water and food

�D1 and D2 doses are water suspension of concrete dust



CdCdCdCdCdCdCdCd, , , , , , , , PbPbPbPbPbPbPbPb, Cu and Zn, Cu and Zn, Cu and Zn, Cu and Zn, Cu and Zn, Cu and Zn, Cu and Zn, Cu and Zn
accumulationaccumulation

liverliver

kidneykidney

HemogramHemogramHemogramHemogramHemogramHemogramHemogramHemogram
Red blood cell indicesRed blood cell indices

leukogramleukogram
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Beckman Coulter 

Hematology

Analyzer

Varian Atomic 

Absorption 

Spectrometer

Liver functionLiver functionLiver functionLiver functionLiver functionLiver functionLiver functionLiver function
ALTALT

ASTAST

ALPALP

DNA damageDNA damageDNA damageDNA damageDNA damageDNA damageDNA damageDNA damage Liver DNA concentrationLiver DNA concentration

cobas c 311 analyzer

QIAamp DNA Mini Kit
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CdCd accumulation in the liver and kidneys accumulation in the liver and kidneys 

of both sexes of  of both sexes of  RattusRattus norvegicusnorvegicus
CdCd accumulation in the liver and kidneys accumulation in the liver and kidneys 

of both sexes of  of both sexes of  RattusRattus norvegicusnorvegicus

Mean Mean ±± SE SE CdCd concentrations (?g g¯concentrations (?g g¯11) in the liver  and kidney of male ) in the liver  and kidney of male 

and female rats (and female rats (R.  R.  norvegicusnorvegicus).  ).  

Mean Mean ±± SE SE CdCd concentrations (?g g¯concentrations (?g g¯11) in the liver  and kidney of male ) in the liver  and kidney of male 

and female rats (and female rats (R.  R.  norvegicusnorvegicus).  ).  
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Mean Mean ±± SE SE PbPb concentrations (?g g¯concentrations (?g g¯11) ) in the liver  and kidney of male in the liver  and kidney of male 

and female rats (and female rats (R.  R.  norvegicusnorvegicus).  ).  

Mean Mean ±± SE SE PbPb concentrations (?g g¯concentrations (?g g¯11) ) in the liver  and kidney of male in the liver  and kidney of male 

and female rats (and female rats (R.  R.  norvegicusnorvegicus).  ).  



12
Cu accumulation in the liver and kidneys Cu accumulation in the liver and kidneys 

of both sexes of  of both sexes of  RattusRattus norvegicusnorvegicus
Cu accumulation in the liver and kidneys Cu accumulation in the liver and kidneys 

of both sexes of  of both sexes of  RattusRattus norvegicusnorvegicus

Mean Mean ±± SE Cu concentrations (?g g¯SE Cu concentrations (?g g¯11) in the liver  and kidney of ) in the liver  and kidney of 

male and female rats (male and female rats (R.  R.  norvegicusnorvegicus). ). 

Mean Mean ±± SE Cu concentrations (?g g¯SE Cu concentrations (?g g¯11) in the liver  and kidney of ) in the liver  and kidney of 

male and female rats (male and female rats (R.  R.  norvegicusnorvegicus). ). 
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Zn accumulation in the liver and kidneys Zn accumulation in the liver and kidneys 

of both sexes of  of both sexes of  RattusRattus norvegicusnorvegicus
Zn accumulation in the liver and kidneys Zn accumulation in the liver and kidneys 

of both sexes of  of both sexes of  RattusRattus norvegicusnorvegicus

Mean Mean ±± SE Cu concentrations (?g g¯SE Cu concentrations (?g g¯11) in the liver  and kidneys ) in the liver  and kidneys 

of male and female rats (of male and female rats (R.  R.  norvegicusnorvegicus). ). 

Mean Mean ±± SE Cu concentrations (?g g¯SE Cu concentrations (?g g¯11) in the liver  and kidneys ) in the liver  and kidneys 

of male and female rats (of male and female rats (R.  R.  norvegicusnorvegicus). ). 



Essential and non essential metal Essential and non essential metal 

accumulation in the liver and kidneysaccumulation in the liver and kidneys

Essential and non essential metal Essential and non essential metal 

accumulation in the liver and kidneysaccumulation in the liver and kidneys
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higher bioavailability of toxic higher bioavailability of toxic 
versus essential metals.versus essential metals.

higher bioavailability of toxic higher bioavailability of toxic 
versus essential metals.versus essential metals.versus essential metals.versus essential metals.versus essential metals.versus essential metals.
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D2D1C

7.2940  ±	 0.827.81  ±	 0.898.12	  ±	 0.20RBC

802.20  ±	 104.14859.10  ±	 46.62986.20  ±	 41.18PLT

13.2300	  ±	 1.4815.6700	± 0.5214.49	  ±	 0.18Hb

47.3000	  ±	 5.3145.8000	  ±	 5.1151.90	  ±	 0.46MCV

16.3700		  ±	 1.8315.8500	  ±	 1.7817.83	  ±	 0.16MCH

31.1700	  ±	 3.4731.1100	  ±	 3.4634.39  ±	 0.14MCHC

38.2500	± 4.3045.4700	  ±	 1.7142.10  ±	 0.44PCV/HCT

12.8500	  ±	 0.9310.7100	± 1.2312.15	  ±	 0.22RDW

RBCs indices in male rats given doses D1 

and D2 of industrial dust compared to control

RBCs indices in male rats given doses D1 

and D2 of industrial dust compared to control

WBCs differential count in male rats given doses D1 

and D2 of industrial dust compared to control

WBCs differential count in male rats given doses D1 

and D2 of industrial dust compared to control

D2D1C

12.99  ±	 1.8316.33  ±	 1.0112.14   ±1.09WBC

1.79	 ± 0.441.88  ±	 0.432.31	 ±0.34Neutrophils

	8.44	  ±	 1.2610.79	± 0.757.93	  ±	 0.57     	 Lymphocytes

1.04	± 0.261.25 ± 0.281.40	± 0.18Monocytes

0.46	± 0.080.55	± 0.090.45	± 0.07Eosinophils

RBC, RBC, HbHb, MCV, MCH, MCHC, PCV, MCV, MCH, MCHC, PCV--HCT, RDW and WBC (red blood cell, hemoglobin, mean corpuscular volume, HCT, RDW and WBC (red blood cell, hemoglobin, mean corpuscular volume, Mean 

Corpuscular Hemoglobin , mean corpuscular hemoglobin concentration, packed cell volume-hematocrit, Red cell 

distribution width and white blood cell)



16RBCs indices in female rats given doses D1 

and D2 of industrial dust compared to control

RBCs indices in female rats given doses D1 

and D2 of industrial dust compared to control

DD22D1D1CC

77..5959  ± ±		 00..151577..8484  ± ±		 00..171777..52905290  ± ±		 00..0909RBCRBC

954954..10	10	  ± ±		 3939..6060819819..60	60	  ± ±		 8585..0000803803..00	00	  ± ±		 3535..0909PLTPLT

1414..07000700  ± ±		 00..21211414..8484  ± ±		 00..39391313..9898  ± ±				 00..4242HbHb

5252..40004000  ± ±		 0	0	..50505353..3000	3000	  ± ±		 00..63635151..9090  ± ±		 11..5959MCVMCV

18.5700	18.5700	±± 0.220.2218.91	18.91	±± 0.220.2218.56	18.56	±± 0.570.57MCHMCH

35.520035.5200 ±± 0.250.2535.4135.41 ±± 0.120.1235.62	35.62	±± 0.270.27MCHCMCHC

39.620039.6200 ±± oo.61.6141.8841.88 ±± 1.061.0639.1739.17 ±± 1.111.11PCV/HCTPCV/HCT

10.790010.7900 ±± 00.22.2210.40	10.40	±± 0.130.1310.7410.74 ±± 0.310.31RDWRDW

WBCs differential count in female rats given doses 

D1 and D2 of industrial dust compared to control

WBCs differential count in female rats given doses 

D1 and D2 of industrial dust compared to control

10.790010.7900 ±± 00.22.2210.40	10.40	±± 0.130.1310.7410.74 ±± 0.310.31RDWRDW

D2D2D1D1CC

66..8484 ±± 00..71715.695.69 ±± 0.900.908.718.71 ±± 00.810.810WBCWBC

1.55701.5570 ±± 00.22.221.011.01 ±± 0.190.191.731.73 ±± 00.33.33NeutrophilsNeutrophils

4.26904.2690 ±± 00.45.453.423.42 ±± 0.540.545.225.22 ±± 0.460.46LymphocytesLymphocytes

0.72700.7270 ±± 00.07.070.620.62 ±± 0.110.110.970.97 ±± 00.18.18MonocytesMonocytes

0.26200.2620 ±± 00.08.080.230.23 ±± 00.07.070.430.43 ±± .08.08EosinophilsEosinophils

RBC, RBC, HbHb, MCV, MCH, MCHC, PCV, MCV, MCH, MCHC, PCV--HCT, RDW and WBC (red blood cell, hemoglobin, mean corpuscular volume, HCT, RDW and WBC (red blood cell, hemoglobin, mean corpuscular volume, Mean 

Corpuscular Hemoglobin , mean corpuscular hemoglobin concentration, packed cell volume-hematocrit, Red cell 

distribution width and white blood cell)



Serum AST activities in both sexes of  Serum AST activities in both sexes of  

RattusRattus norvegicusnorvegicus
Serum AST activities in both sexes of  Serum AST activities in both sexes of  

RattusRattus norvegicusnorvegicus
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Mean Mean ±± SE Serum AST activities (ULSE Serum AST activities (UL;;11) in male and female rats ) in male and female rats 

((R.  R.  norvegicusnorvegicus). ). 

Mean Mean ±± SE Serum AST activities (ULSE Serum AST activities (UL;;11) in male and female rats ) in male and female rats 

((R.  R.  norvegicusnorvegicus). ). 
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Mean Mean ±± SE Serum ALT activities (ULSE Serum ALT activities (UL;;11) in male and female ) in male and female 

rats (rats (R.  R.  norvegicusnorvegicus). ). 

Mean Mean ±± SE Serum ALT activities (ULSE Serum ALT activities (UL;;11) in male and female ) in male and female 

rats (rats (R.  R.  norvegicusnorvegicus). ). 
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Mean Mean ±± SE Serum ALP activities (ULSE Serum ALP activities (UL;;11) in male and female ) in male and female 

rats (rats (R.  R.  norvegicusnorvegicus). ). 

Mean Mean ±± SE Serum ALP activities (ULSE Serum ALP activities (UL;;11) in male and female ) in male and female 

rats (rats (R.  R.  norvegicusnorvegicus). ). 



Liver DNA content in both sexes of  Liver DNA content in both sexes of  
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Liver DNA content in both sexes of  Liver DNA content in both sexes of  

RattusRattus norvegicusnorvegicus
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Mean Mean ±± SE Liver DNA concentrations  (SE Liver DNA concentrations  (ngng µLL;;11) in male and ) in male and 

female rats (female rats (R.  R.  norvegicusnorvegicus). ). 

Mean Mean ±± SE Liver DNA concentrations  (SE Liver DNA concentrations  (ngng µLL;;11) in male and ) in male and 

female rats (female rats (R.  R.  norvegicusnorvegicus). ). 



conclusionsconclusionsconclusionsconclusions

�� SexSex factorfactor effecteffect isis negligiblenegligible

��TissueTissue specificspecific metalmetal accumulationaccumulation

�� SexSex factorfactor effecteffect isis negligiblenegligible

��TissueTissue specificspecific metalmetal accumulationaccumulation
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��HigherHigher bioavailabilitybioavailability ofof nonnon essentialessential versusversus
essentialessential elementselements
��HigherHigher bioavailabilitybioavailability ofof nonnon essentialessential versusversus
essentialessential elementselements



conclusionsconclusionsconclusionsconclusions
AdverseAdverse physiologicalphysiological andand healthhealth effectseffects includingincluding::

��DisturbancesDisturbances inin bloodblood coagulationcoagulation activitiesactivities

��StressStress--basedbased leukocyteleukocyte mobilizationmobilization

AdverseAdverse physiologicalphysiological andand healthhealth effectseffects includingincluding::

��DisturbancesDisturbances inin bloodblood coagulationcoagulation activitiesactivities

��StressStress--basedbased leukocyteleukocyte mobilizationmobilization
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��ChallengeChallenge ofof thethe immuneimmune systemsystem

�� DNADNA damagedamage

�� CompensationCompensation ofof thethe deleteriousdeleterious effectseffects ofof
polymetalpolymetal dustdust byby detoxificationdetoxification pathwayspathways
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Let Us Meet AgainLet Us Meet AgainLet Us Meet AgainLet Us Meet Again

We welcome you all to our future We welcome you all to our future 
conferences of OMICS Group conferences of OMICS Group 

International  International  

Please Visit:Please Visit:

www.omicsgroup.comwww.omicsgroup.com

www.conferenceseries.comwww.conferenceseries.com

www.pharmaceuticalconferences.comwww.pharmaceuticalconferences.com


