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Introduction: Environmental pollution, including pollution caused by urban and industrial sewage, factories
and vehicles, causes pollution of natural resources in the environment, including water and fodder. The entry of
these elements into the body of animals and their accumulation increases their concentration in products and
enters the human food chain. Contamination of milk, meat and other edible tissues of animals with heavy metals
is also a worrying issue and threatens food hygiene and human health because these elements are not naturally
present in edible tissues and even very small amounts of them can be cause severe side effects. Scientists have
mentioned the main cause of contamination of meat and animal tissues is feeding them from contaminated
fodder sources or rearing them near contaminated areas. In the studies conducted in different countries, the
amounts of heavy elements were more than allowed.

Material and Methods: In order to investigate the amounts of heavy metals including lead, cadmium,
chromium, arsenic and nickel in milk and body tissues of dairy cows in North Khorasan province, two
experiments were conducted in three regions and the amounts of heavy metals in milk and body tissues of dairy
cows using the device Inductively coupled plasma-atomic diffusion (ICP) was measured, and studied.

In the first experiment, three dairy cattle farms were selected from three regions, two farms were located in
two regions at equal distances from large industries, and the third region was selected as a control region far
from large industries. In each of the farms, 10 dairy cows (5 first lactation and 5 second lactation and above) was
sampled and the amounts of elements were measured. In the second experiment, muscle, heart, liver, kidney and
lung tissues were sampled from 5 dairy cows from each region that were removed and sent to the slaughterhouse
for reasons such as mastitis and reproductive problems. Heavy metals, including lead, cadmium, chromium,
arsenic and nickel, were measured in the tissues by an inductively coupled atomic diffusion plasma (ICP) device.

Result and Discussion: The initial experiment's findings indicate that the levels of arsenic, cadmium, and
lead in the milk of Holstein cows remained unaffected by varying regions. However, there were significant
regional impacts on the levels of chromium and nickel in the milk of Holstein cows. Furthermore, the
concentrations of arsenic, cadmium, nickel, and lead in the milk of Holstein cows were not influenced by the age
of the cows or the interaction between region and age. In contrast, the concentration of chromium exhibited
sensitivity to age and the interaction between region and age. These nuanced insights highlight the diverse
influences on trace metal concentrations in Holstein cow milk, providing valuable information for understanding
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regional and age-related variations. The amount of arsenic, cadmium and lead metals in the thigh muscle tissue
of Holstein cows in different regions was not significantly affected by regions. However, the amount of
chromium and nickel in the thigh muscle tissue was significantly affected in different areas. The amount of
arsenic, chromium, nickel and lead in the heart tissue was not significant in any of the regions (Shirvan, Esfrayen
and Bojnoord). The amount of cadmium in the heart tissue of Holstein cows was significantly affected by
different regions. Thus, the highest amount of cadmium in heart tissue was observed in Bojnord region and the
lowest in Esfrayen region. The amount of chromium, nickel and lead in the tissue of all Holstein cows in
different regions was not affected. However, the amount of arsenic and cadmium in the kidney tissue was
significantly affected in different areas (Shirvan, Esfrayen and Bojnoord). Based on the obtained results, there
was no significant difference in the amount of arsenic, cadmium and lead in lung tissue in different regions.
However, the amount of chromium and nickel in the lung tissue of Holstein cows was significantly affected in
different regions. Chromium enters various environmental sources (air, water and soil) from a wide range of
natural and human sources, the most of which is emitted from industrial activities. When heavy metals are
present in the air, feed and water of animals, they eventually accumulate in their tissues.

Conclusion: While the levels of heavy metals did not exhibit significant differences across many
investigated areas, it is noteworthy that the concentrations surpassed the standard values established for these
metals in products like milk. The elevated concentrations raise concerns about the potential health implications
associated with consuming products containing such heightened metal levels. An interesting observation
emerges from the examination of elemental concentrations in tissues, irrespective of regions and distances. The
lead element, in particular, demonstrated the highest concentrations, with the liver exhibiting the most notable
accumulation compared to other tissues. This underscores the need for strategic interventions, and the
consideration of solutions such as the application of absorbents to mitigate metal concentrations in dairy cattle
products emerges as a viable recommendation. Implementing such measures could play a crucial role in ensuring
the safety and compliance of dairy products with established standards.

keywords: Body tissues, Dairy cows, Heavy metals



alnl ools pale sletunrghy 4 i

Homepage: http://ijasr.um.ac.ir

~‘:/;fw’:£zu

FAQ-O+ P AFY Qbm) Ad o)u Ho u\.l>

CL g b 53 IS5 5 Syl (oS peealS (o K polis o kile S palie g

phils i slasl o gl

Eosee 33 0 SOL ol dauls FY ol V'L—‘ Sy Abgls desl

L EAVARVA SRR

\?'Y/'?/'?Jﬂ.l{@)u

LXVCCS

ol 48 o0 sl (el (oMs g ilagy Mo g0 g o Y ame (Sl s laphy (Brme Of g STy 3 (:Sius jolis S

Sl 5 5 ) US55 S oy, cpoadls e poo Jold (St polis ol Bl juolie gy 2 soliaton; I sl o 5 005 )5 9090
b s slogls (i slocly g b 1 353 polie polis 5 (Sl ddlato a3 (talefl 93 s Glul S sl 53 cpliile (gyed slagls o
13 e (658 sy s e gl Ltalesl 13 28,5 )5 aalllas 350 5 ccsyuSo51l (ICP) Loadl s — ldl] o5 s (laodly ol 51 o3lizl
5031l 398 yolie pdlie g (s pSaigal e 95 (oly Ve Bl Sl anlg pa 3 9 38 Sl il S glio Sl LSy S Juold
5 S5 Wged gl sy 5 4ilS S B oy alie sl Sl (398 Gblioj] Sy o gy sloglS Sl oy iz olas > Stalesl 3 )
Slagls e 5> JS plie 5 Sy dilaie slagls 5 13 g, liee ol oLt Jol Galej] @lis b (553l 398 slacdl > (S polie
aibio clagls oy anl aliae cdb s IS5 g pg,S Sl3ls e ol i ped Lilojl zuls g sblie plw jI PYL (gl e jobas 93 adaie
5 4lS CBl 3 poradlS g il polie e 39 bl o ) 5L (5l sine yobods s bt (slagls B il )3 pgredls 30 9 S
5 e9 adlato ;3 US55 pgS Situoy] e oS 55ty 85 )8 Cilieo (3bolie b 0w i cplnale (slagls 4, b > U g oS e
995 oy pais ChlE 4 bgyje el 3 yolie polie o 5V (3blio (58,5 )l 53 (g 391 Bblie plojl SV dw dilate 13 pgradls’ (50

OIS 51 86 (sl Sgl Jols Josmocans (sla 29

alie (Sogl el s log 9 Slnls )5 ¢ ixio 9 05 o
A i yoolie 35550505 o Insbgle 5 o] eles §) b
clidy o Lyl cdale il el b g 5 Sl o
Jol it S b g o0 )l (Slasl (I3 0y & g 05
4 0390 ol g la oy Same dge da gy Jold a5 Cul
» b J(Pereira et al., 2012) s o il oD (gl
S350 g p3 a8 Al e ke laglow I 6 )bons 1 (6 Sty
lg5 o LS55 05 9d dmols 31,8l o 3 YU G pne cleay
ol 03> yLits Sladllas 33,5 cage |y (6 bl ye (clacawl
oMb b g 50 o8 ksl oU] L 05 2,0 blie 5

il el plo 4y Cos |y puo il oy iy 05

Sy o (3w puolis o1 slacdl :d..\.ﬁ.ls dub)ls

iy oSl o(65yolsS” oSy ¢ ol pole 05,5 (658D 090 (goomitily —)

Olnl iz

Ol iy i o o8l (g5 )aliS 0aSLily ald pale 09,5 oliwl =Y

il Mo wgd,8 o5l (65)5liS 2Ll ol pole 09,5 odliwl -V

ol

gddio (uwgdyd o8l ¢ (Sibjrold 0aSisly ¢ 2Sloy> pole 05,5 dliwl —F

Olyl edgudio

(Email: mbashtani@birjand.ac.ir (e 0k 5 — )
https://doi.org/10.22067/ijasr.2023.79760.1119


http://ijasr.um.ac.ir/
mailto:mbashtani@birjand.ac.ir
https://doi.org/10.22067/ijasr.2023.79760.1119

VPoY Gyl B oslods 0O wlx oyl ! (ol0 pole leimgly & i FAY

Vafa et) 54 liwe) Juad 4y o didlaio dus jo )3 liwol Juad
(al., 2018

g bpmo (15 o3g)l sly &5 peedls o (3 Finte
LacStodly (s e abilony o Joud (lacd g dmosiiS sl
Sl )3 pageslS jlome clale yiSlis sl e bl 5
bl ©ysany ey ol slmo il 1) )3 59,50 S
0351 o (clntilony baugs aSs] Ko it YU pogedls’
ol ot el 35 paradls o5 Jlude iy ool de g
i g ool 53 glales j> (ATSDR, 2008) 355 o (yds o
S 0as] aglS 1S g S cammnle )3 posedls e lpal
2 Laph ol laccdl o paedls Hlade a8 oy L poli 5 A
Sl )5 Lygyl Laogs 015 araogs 5 Joid 90 i (YL
Zolw 59538 @l 3l sladdllas 4> (Rahimi and Rokni, 2008)
4l > Sid odbe p 55 LS )3 poredlS s S e Ve g B e
A L gl 8,5 )15 g 2590 e 3 g sloallogS
Logas el o pawdls clale o 50 poradls oliee iolj8l b
Khorashadi Zadeh et ) sly Lis (o)l xe Sinl38l adS g 08
s 33 posodlS 5 03,5 y0d ddlaie 3 glaslllas > .(al., 2017
2 p5eedlS (lie «8)5 )8 (S 03luil 3)90 05 ygtuly b g L
0l o )l385 VY pp0 o ysiwly pd jd o YIAY ppb pb 4
pB il ) paredls’ jbxe 50 L(Bonyadian et al., 2006) ¢!
Saber and Parviz, ) sib o +/+) ppm &« -+ WS8S jolwl 5
(2017

M 31 (Ko lsieds 3 Syl b (o (slac] (Sl
Sl (o9 Qi SLp)edS )3 ofagds &S Cul (el (S
3)lg gy il aSle  STyes dlge 3ok 5l paie (pl 0gd o0 oanlive
53 ool wl g Syl 4 039l g5 oS b 3l g 0sd bl oy
b g oo Laplis] g Lacdl s odgll 4 oo ngls aydss
YL Sl gl sl 51 (oM o &7 olaglS 0y
do ol W as o flis Lisliel 6,8 e /NS Dy ol 4l
(Sambu and wilson, 2008) cuul pis y3 Sl b

s aligy i 55 pasS jiome ks (NRC) psle Lo o30T
(NRC, el 03,5 (a5 p3 53,500 0 1y gy b 2 3
chle 5 Sile 45 amd e ol o lllas L3y @b (1996
350 p)SPS 33£S 9,50 WIB 9 V0 iy o g 9 e > S
OOIF PSS 53 )5 95Sue YT 350 48T 3 39290 S5 ke
dgd s glasuale slacidl 10 dg3a0 SIS0 Hlde &S Jls s o
Korenekova et ) couwl sads 5135 p,56kS 13 p)55,500 YO+
(al., 2002

o oslial (sLably alas 5| g 5 gy ol )5
Huwig et al., ) sdl o joubo g pls STyed 55 poeuws Cls Cps

ool palie wiles, S ool wl g)l50 oyl ddgle 5| &8 SUlos
Najam et ) col osd )55 oyl cssS g pud )3 S <l3ls
s b laphy SThgs slacdl o o cuisS Sooll (al., 2015
oM g i bl 5 cunl 008 S0 dliins S 55 1S
slacdl p» ab joba polie pl s S o oy 1y ]
039 Blgion s il o8 o yalie (> g 305 3929 (STss
JLio lsueas (Korenekova et al., 2002 ) us sl sy
lWlas 3 oS canles olul ol ligins ol e 5]
uLmJI dl).) |) w.i._“) ul)_lﬁ )‘ L5_>f Wl 00 Pl?ul UJLM)‘
29 s Glapiue glp S5l 5l (S g 2l [l
ot g 03y youe Sl gl Wl oo Logiatie o9 g o
gl ol eds plaails (Series, 2009) asluy el s
Ly aa9ﬂ sladgle x| L"’Oi G5 1) Jlas slacdl 5 cuseS
Korenekova et ) xle3,5 183 e3gll sblio o35 ;0 by bygpm
).u.u 30 3290 Oy JoL.:)I ) )9.‘4».@4) d‘d\:JUa.n 2 .(al., 2002
5 b 3 25250 oy (lie opd Ol 53 09200 oy L ol
b g0 Voo 3la a5 b slos) gl (Bpae O ppizeen
ol s gl .ccd)S 8 ilejl )90 Ol aiges Vo g 5
do>dudag b as og YOF ppb sl b o g clale (1 Sle
olod jlome a5l i (Sl oaimd Ui Ve oV WSS 5 sl
» (Radmehr et al., 2010 ) ol o oy 4y yud sladiges
29 pB el 3 p5nedlS 5 oy Gl 355 e 3 (6,505 adlllas
el (0o ol (LS @l 5 )5 )8 (o) )90 0550k
039 WY/ov ppb a)',s.)}’f_wli e yd 9;'/VY ppbpl> JES IS RESOW
clale @olws jl wldlas 5y (Bonyadian et al., 2006) ¢l
Ol 38l as” wiledls i35 ey 4y Cond bl Juad pd o
Aslam, ) wlosly coms Ol i Bpas 4 1y sl 3 o] Glise
abgle Uy Laply auiis jlej 5 a5 amd e b oldllas (2010
o 3yl Loy (i il ol Lol is oo 4y azié]
O g 03y Jes Sofglen 1ikd S aslon (g Wgd oo
Mol o oad oda jolie 9 298 cad o 0dd 3)ly oy I 63k
3 e g b oo oo g 0ad Jitie LS g 48 gzl 4
(slasdllas jo (Harding, 1995) Ggd o Jaiie puis 4 il oyl
s By bl clag)bgls > (Vafaetal., 2018) ) San o g
~ojlul ] adlate dw (sl 69l b )3 oy pate (Lo ek
28 3 @y S xS0iINl copiman 0)S ()IS b ) )3 08
2 e Ol Gl (S Gl g Gl Jad ) bagls



FAY 09y pgools copur oo polie ouilo Bl yolio s peyl ) o g 3,5 odbgle

aibate yn )3 5 b QI @lio b ©pglne (g Glgyed 5 cnliel
Ve olis g bl pd (680l Caa o (51285 Saly S
Jbo sl Juad 53 (550905 )5 )3 (5 pSdiged 3590 91 (o),
155 yolie (5 pSoill (gl ot 45,5 (cladiges 48 4 plool AA
2 0as Lol LS ol ¥e ad S 8 talesl 5,90 (368 e
Lulyd 53 485 390 Jlae Jabd sl jlg 039 (2358 Sl o
35 Pl b Sl S Wges olo (Ll 3 5 45 )15 LSy
s Ve Kl 53 95 (6l n D (Sl i
iSOl i [ 93 Ol b s g 0sd jgabogé sl YF oo
ol 48,5 cladiges 130,85 odldiwl diges (6,0 Caa wilodds
Sy g o bgloeo olSialojl )3 9l ol 12 (o5930h 0389 9 |
00 48,5 digel Ao (fgame yd b Juols bl 5l (Kon diges
@ by S ol cbale gjlwodlel I L (anle S5 0y93 aw)
s — il o i clowodly oSt Lauwgi atSYUD 3o,
sbaghy) bl o (S aiges a6 ojlal (ICP) (ol
5 o3lil b S yolic (5,505151 5 (AOAC, 1990) AOAC
Dhanalakshmi and Gawdaman, ) 45,5 plssl ICP o&Kiw>
5 odliil 3y90 ol 9 (STygs oMl > p S @ljlé 15 (2013

sl 08 03y9] 25V Jga 53 (65031l ileil

poacs lacils 5 Jlb (S sl o0l ol ligive (2001
s sl o paredls dlos 1 S Slils Qls a4y pB o6
AS (e A 393 1) poredls” Jld ()8 9 Cuigity Wil (ol
ddsa b 15 9 oS gy dilen placdls (IS jobar
45 ygbodn wiyly Slgls a8 Gl (Vb b b g0l e
(o S5l Bl el eply (2138 0y (2B pgew O3l pogMe
[(Hereshberger et al., 1971) 555 0 odlitnl 55 Siuwl Al

Ol sy pol adllas | Bum oud ke 3)lge 4y a9 L
2 Exd sbagls o (Shed el g pd > (K polie
Oloss (sordy iy Jilon S5 o Slibl sblia )5 (9 Jb>
g 0 (5353 bl nl )3 B9y Sl Ol s> )3 b 3gy 3Yh 4
23,5 odlal oyl zals cas b la b, 51 L

L (9, 9 S0
(pwodlS o pms) (i 5B Jla e (Sl el o
o gl il Slacs)5gl8 b )3 (JS g poySesiins)]
olslyd bl 3 adlais aw jlaie oy .25 )15 adlllas 5,50
9 OlwlB (andig ity A5 @ jglome b 590 glayed > (o
S5 adg) g Vg8 4l )8 @ pglome )3 cplybwl )gm (loss

(PS5S 2 p S ) Sl g (S P o (St i i =Y Jgo
Table 1- The amount of heavy metals in feed and water (mg/kg)

350 o S posS posedls S|

Item Pb Ni Cr Cd As

oyl 1/953+0/1253  8/740+0/0294  1/770+0/0047  0/0313+0/001  1/4267+0/139

concentrate

. )M“” 0/2787+0/0394 0/7357+0/0060 1/2467+0/0119 0/0117+0/0014 0/3503+0/0212

Corn silage

:T]f’ If 0/7910+0/0019 1/7603+0/0010 1/0587+0/0385 0/0453+0/0007 0/5313+0/0180
alfa

\7\'/ ‘ 0/0147+0/0011 0/0027+0/0005 1/0047+0/0003 0/0+0 0/0053+0/0003
ater

01 S gl5 el 1O cgacme )3 g dilaie yo 5l (talesl (sle]
3y92 Oloyd 9 cnlyiwl y9 ol pd 5555 Glen
s b dliae g (BB adS S @) (BB slcdl ) g5 ged
(i g Alan Y3 & 355 (sLmglS A5 15 ()
alide Jolge b olopd (alml> 5 ol 398 ¢ iy o MSte
£35S WO limedy odd S5 slacdl I S ya | oy ol Bl
85 8 Gialafl 3)90 4iga VO cggazme 13 g b (5l pdiges
AOAC, ) AOAC Jarllysiuws (ol 1y Lacdl §l S aiges
2 (Saiwdly I g3 By, b 50 Ladiges oled ¢ pbx! (2000
00,8 e oRinlejl a4y g (6 )leS5 35 Sl a0 Hlea led

L ool MalS o b B 53 islajl & bgyye (slaosls
ol el g 45 3)50 SAS 158l 5 GLM g, 5l eali]
(SAS, 2009) 1bl oo ) ©ygot )b o)l Jao .55 )5
Yij= p+Li + eij
g cdilaie Sl L ¢S pSoke 1 iy yuiio 2Yij (o)) 3 &S
Al e inlejl sl 3l ]
(psodl S s ys) (i I3 5o cpgd Stalagl o
ol 53 (5pnd glaglS oy clacdly 5 (S5 g oS eSin)]
i M Gialofl ol 3 8.5 )8 (o 2090 ok sl S
U ptaloil glhatl) lae Juab Jobo )3 00 )18 (slagls 51 ol



VFoY oyl B oylod 00 alx oyl ! (o0l0 pole leidgls 4 i FAY

.(SAS.Statistical 2009)

Yij= p+Li +eij
5 LS 3L (S 1SSl L cdtianly yuxio Y] )] jd &S
A iolej] slas 31 ]
@lice L @jglome (g ) adhate plgisas (lgyed ol o
5 0¥g8 Obold )8 ygloe L Y ddlaie lgicdy cplyaul liw poud
Oyglome Ly dygiony ()l o ¥ ddlaie g (plpawl S add)
A58 6L el B ey 9 Gloge SLslSS

Lopd Vo Jodoe jd celn YW Caody (655 dg05 jl 8 By )b
3390 5 S Wiged e (AUl Sl g g 0 pgelogt Syt S
ot lonle] g i Jolo Sl g niges 8,5 15 oo
— il s cd slowMly oKz 5 oolizl b o) Kan 5 Slays
3,5 S oilanl Lol oK polie ol (ICP) Lol yi3
(Oymac et al., 2017)
L s ool MalS oyl o 53 ialojl & bgyyo (slaosls
ol ko g 455 3)50 SAS 138l 5 GLM g, 5l oali]
d9m a1 oy gl glel Jue e 35,8

Slooli IS L o) slome e 2als ) adlate gy Y JSUS

Figure 1- Shirvan district 1 Shahid without proximity to factories

FuS alg) g 3V g8 Al IS & jelome 3 Y adlate oyl yaul-Y JSUS
Figure 2- Esfrain area 2 area in the vicinity of Gostar Steel and Pipe Factory

Sl 3 Gl andsyn Sl ©glone 13 ¥ adlate ) gt Y S
Figure 3- Bojnoord area 3 in the vicinity of Khorasan and Siman petrochemical
factories



FAD gy cpgools cospur o polie ouilo Bl yolio s peyl ) o g 3,5 odbgle

Giri et al., ) 3o yidu «ild 3935 ine by a8 dbls
v i3l b Sllaes b ) S lils clale sMeay (2020
s M5, (Najarnezhad et al., 2015) wb o yiolj8l )]
o glaasly Gl bl as adu s clagl (ilel oyl
Lol e 5 posedlS g s (5 5VL slaclale izl gy
YL slacdale b 8w olls cdale (iol58l oyl cusly 2454
Boudebbouz ) 39 lagpe S 5 dbgle 15 o sloosn ¥ ol
Bblio )3 pg,S o JS by me cuglas 5959 J> (et al., 2021
2 550 pSiw Gl S il cpl 4 cul S calise
0361 ol 5y 3l spglp (o o e Boylo il sl (Sao
Ulgs Gl bl Lo g ol STyss oc5,5li8 el o3lil 3,0
Jls ool b (Zain et al., 2016) anly Cunddy pudd a8 s oy
Aplge (ol o & A § Coms Coli pSiw I8 Sagll as )
Sglise Gl 315 g (2350 Al po (g 15 (Jaee Lald

[(Safaei et al., 2021 ; Bousbia et al., 2019) c.os!

i yolie Cle 55 5l il (et 5Slin sl
Caonddy ol 4 dogi b oGl odds (555 Y Jodo )0 lagls yui jo
cov pluile clagl jud )3 Oy g posedls «Siiw)] a0 ol
2 0S5 a8 clise ol (il b oS5 )8 Gilises gblie il
Cilisee 3blio ;3U5 Cov ()b gine yobas cpliila slagls 5
Vadate )3 poyS (lie cnyuie 45 ysba (P<0.05) )5 )3
odaliie 3blio plw & Connsd ¥ ailaio ) S5 (lise (bl
Sl pl oo o0 ol Lo Slidss 5 3 )l duwse A
Ly solbas (ISIRI, 2011) 553, oyl35 e 5 UK jloxe prlaws
IS sk 558 ol gy cotalol ol Sl ool Cundey s
O 3 YL Ygano 03501 sblis 5l 00 (g)glen 515 pls i 3
A0 0db (6 yglaen 039yt sbl o 5l 4 S e ola
Sbdises S5 maw ¢ yizmen (Boudebbouz et al., 2021)
Sglone )3 4Bl Joygry slagls jlosd (gyglgan o5 pB 10

(5 5kSTp )5 o) g8y 53 S polis clale s ) alie (sloylos (Slie auglie = Jgar
Table 2- Comparison of the average of different treatments in terms of the concentration of heavy metals in milk of cows (mg/kg)*

3)90 S| o3l P9 g e

Item AS Cd Cr Ni Pb

X‘““‘I’ 0.018 0.0005 0.0372 0.005" 0.074
rea

;““"‘; 0.021 0.025° 0.006° 0.075
rea.

";:j:; 0.022 0.0014 0.025 0.004® 0.076

gg\;‘ st ol 0.3808 0.2808 0.0004 0.0001 0.9326

ué)“b‘ I)‘*"'“’ 0.0006 0.0006 0.0022 0.0003 0.0028
- value

(P <e-0) aiily ol sine BT gl S e b By b sy yo (slo e Sibe |
(3292) ¥ adlaio ¥(culyaol) Y adlais IV (glgyed) ) adlai 1)

1 Means within same row with different superscripts differ (P<0.05).

1: Area 1 (Shirvan) 2: Area 2 (Esfrain) 3: Area 3 (Bojnoord)
55 5 53 (US55 poS o) 0t 36 Cale ) pslate
aS ol i gl b plsl a4y o HodS 50 ot o8 lis” ]
(Omede et al., 2018) cesly (gl iz cglay lj 16 clale
O Gl clble o jelbiody (6,500 imgh 4D (peidted
Ere 9 1 beegls didsS g8 B L 3 (o 5 S ep9S)
=503l 3o a S ol oL s s plgl sy euS 5o
9,5 mixe (g ylal blod I s cdly p> 3 Ki <l o
oy aS" Sblges a8 casl osis oLy ((Abdel-Salam et al., 2013)

(Omede et al., 2018) 1S’ o por 395 slapluil

2 opliids lagls 8 col )0 dgg0 (1w SlI8 500
Oplodydsg bcwlond (55 Y Jado o calisee bl
S 0w 9 SS9 gl oS« Situo)] 30 ol s
T BLsd 31 B 3L 53 (3y500 5 (ool olgped) 3ol 5
Do > bze
B s yslitons o s > (il ol ol b 3o
2 Ere g NS glS B )3 (e g S ipradls) (i 316
s > (S I3 ) S, b e 5 g Bl 95
oS B 1> puadlS liae i (g0 Bod 1 Ll g b xe
4 slasllas wgdea, (Al-Zuhairi et al., 2015) ai oanlie


https://blog.faradars.org/p-value/
https://blog.faradars.org/p-value/

1F+Y Glino) Foylods A0 wdo oyl (018 pole gltun gl 4y pis

a5

(5 5kSTp )5 o) ciliseo 3blio ,> plile (slagls (8l ) 39290 (S SIS i =T Joui
Table 3- The amount of heavy metals in the heart tissue of Holstein cows in different areas (mg/kg) *

5390 il gble sSile 3,0kl (glas Jlozs! o
Different areas T
Item SEM P- value
1 2 3

) 0.051 0.047 0.063 0.013 0.69
AS

E*;“ 0.015 0.013 0.022 0.003 0.09
f’c’f 0.196 0.190 0.066 0.107 0.64
ﬁ 0.042 0.042 0.054 0.008 0.55
;’6’“ 0.142 0.092 0.129 0.048 0.76

(P <e+0) aiily oyl simm BT (gl S e b By by sy yo (sla e Sibe |
(352) ¥ adlaia ¥ (cul) Y adlaia ¥ (olgyed) ) adlaio 1)

1 Means within same row with different superscripts differ (P<0.05).
1: Area 1 (Shirvan) 2: Area 2 (Esfrain) 3: Area 3 (Bojnoord)

goo & Ollges S| o5 2 olaid] ded &y K> ddlaie
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Table 4- The amount of heavy metals in the kidney tissue of Holstein cows in different areas *

5y30 e blis il 3yllel (sl Jlas) e
Different areas
Item SEM P- value
1 2 3
i’s"‘“" 0.014° 0.0752 0.0472 0.017 0.07
E’:K 0.161b 0.090° 0.499? 0.088 0.01
*Cf 0.036 0.026 0.056 0.014 0.35
“,\ﬁ“ 0.046 0.040 0.045 0.007 0.79
P"“g“’ 0.221 0.201 0.211 0.063 0.98

(P +1+0) w3l oyl ime OS] (gl)ls S e i g b isdy o slapeSolie |
(5)520) ¥ adlaio ¥( pl yauwl)V ddlaio ¥ (()lgpuas) V adlais 1)
1 Means within same row with different superscripts differ (P<0.05).
1: Area 1 (Shirvan) 2: Area 2 (Esfrain) 3: Area 3 (Bojnoord)
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Table 5- The amount of heavy metals in the liver tissue of Holstein cows in different areas *

390 e sblie sSiks 3ylkl (glas Jless] e
Different areas o
Item SEM P- value
1 2 3

) 0.147 0.136 0.066 0.042 0.36
AS

(";L{ 0.021 0.011 0.045 0.009 0.06
E’f 0.091 0.154 0.089 0.024 0.13
ﬁl“ 0.118? 0.038° 0.0942 0.018 0.02
;t’)“’ 0.250 0.136 0.280 0.068 0.32

(P /+0) 3l ol ine BMES] (gl S e i By by cisd) b clapSibe

(550m) ¥ adlato ¥( ol ytol) ¥ ddlaio Y ((lg pi) V ddlaio 1

1 Means within same row with different superscripts differ (P<0.05).
1: Area 1 (Shirvan) 2: Area 2 (Esfrain) 3: Area 3 (Bojnoord)
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Table 6- The amount of heavy metals in the lung tissue of Holstein cows in different areas *

590 alie sblie Silie 3 lial (gllas Jless] e
Different areas T
Item SEM P- value
1 2 3
jg”" 0.063 0.052 0.060 0.019 0.92
E*;’K 0.027 0.018 0.010 0.008 0.41
E’f 0.162% 0.221° 0.083" 0.029 0.02
ﬁ 0.079 0.206° 0.029 0.036 0.01
;’g‘“ 0.130 0.414 0.067 0.144 0.023

(P ef+0) 3l o sine BMES] (glls S e i By by s b elagpsSibe

(3390 ¥ st 2ol ¥ i i () ) i

1 Means within same row with different superscripts differ (P<0.05).
1: Area 1 (Shirvan) 2: Area 2 (Esfrain) 3: Area 3 (Bojnoord)
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Table 7- The amount of heavy metals in the muscle tissue of Holstein cows in different areas (mg/kg)1
e 3ble

1 Sols 3,5kl (gllas Loz la
" Different areas e 2l Juol e
Item SEM P- value
1 2 3
)]

Sy 0.045 0.041 0.051 0.013 0.85
AS

g*;” 0.030 0.016 0.018 0.009 0.55
gf 0.1892 0.110P 0.064° 0.021 <0.01
ﬁl" 0.1822 0.055P 0.060P 0.022 <0.01
‘;6“’ 0.133 0.138 0.230 0.049 0.33

(P <elo0) aidly ol stme SHST (gl S jde By b i)y (slagySibe !
(3)9.'.79) Y adaio :\"(w\)ﬁ.‘;\) Y adlaio Y (OI”#S) \ adkio 1)
1 Means within same row with different superscripts differ (P<0.05).
1: Area 1 (Shirvan) 2: Area 2 (Esfrain) 3: Area 3 (Bojnoord)
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