
ìÛlìú
uéƒñƒýƒõï |)eS(| Îƒñƒ¿ƒpÿ ÞƒíƒýƒBJ ôèƒþ Âƒpôoÿ ìƒþ|GƒByƒl Þƒú Gú ¾õoR

uéƒñƒõuƒýƒvƒPƒEƒýƒò kouéƒñõKpôOEýò|øB Gú| ÞBooÖPú AuQ (8). kæüê oô Gú

AÖƒrAüƒzƒþ ôWƒõk kAok Þú uéñýõï ðÛ{ ìùíþ koìPBGõèývî KvPBðlAoAó

Aü×BF ìþ| Þñl. ÞíHõk uéñýõï ìþ|OõAðl ìzßçR ÞõOBû ô Géñl ìlR AqÚHýê

GýíBoÿ ÚéHþ ô üB ÎpôÚþ, ÎÛýíþ koWñw ðp, AgPçë koKBui Aüíñþ üB

upÆBó oA koGpgþ AqKvPBðlAoAó AüXBk ðíBül(7). AqÆpÙ küãp, uéñýõï

üà Îñ¿pGþ ÂpoðHõkû Géßú Gú|ÎñõAó üà ÎBìê GvýBouíþ ðýryñBgPú

yƒƒlû AuƒƒQ. ìƒvƒíƒƒõìƒýƒƒQ cƒBk üƒB ìƒrìƒò GƒB @ó ìƒíƒßƒò AuƒQ GƒBÎƒU

ðƒBøñXƒBoÿ|øBÿ ìõ, uî ô oôkû|Aÿ– ìÏlû|Aÿ üB ÎçDî Î¿Hþ koGpgþ Aq

KvPBðlAoAó yõk (91,9). ||

uéñýõï koAkoAo,  yýpô  ìõÿ cýõAðBR ìHPç, ÚBGê WvPXõìþ|GByl

ôèþ  koìÇBèÏBR WíÏýPþ AuP×Bkû Aqðíõðú|øBÿ gõó üB AkoAoOpWýe kAkû

ylû AuQ (21,2). Gú ÎéQ ðýíú ÎípðvHPB « GBæÿ âéHõë|øBÿ Úpìr(71,3)

gƒõó ÞƒBìƒê ìþ|OõAðl Gú|ÎñõAó yBgÀ ôÂÏýQ Géñl ìlR uéñýõï ìõok

OƒõWƒú ÚƒpAoâýƒpk (71,61). Aüƒò kocƒBèƒþ AuƒQ Þú kAðzíñlAó Gú kðHBë

oô}|øBÿ küãpÒýpOùBWíþ ô kÚýÜ ìþ|GByñl. AqAüò oô}|øB ìþ|OõAó Gú

Gƒpouþ ìýrAó uéñýõï ìõAyBoû Þpk (81,6,4). koAüò ìýBó sluPkouBë

4991 ìýrAó ÆHýÏþ uéñýõï ìõoA  |mpp|23/1-05/0 ô ìýrAó uíþ @ó oA |mpp|

54- 4/1 koôqó gzà ìõÿ âBô ârAo} Þpkû AuQ (11). ||

uéƒñƒýõï ìõô upï âBôøB Gú ìýrAó qüBkÿ OdQ OBCSýpôÂÏýQ ìvBDê

yýíýBüþ qìýò ìBðñl @J @yBìýlðþ ô ÒnAÿ Oõèýl ylû ìdéþ ÚpAoìþ| âýpk

(1). GB OõWú Gú ì×ýl Gõkó AoqüBGþ ìýrAó uéñýõï ìõô upï GpAÿ OzhýÀ

ÞíHõk üB @èõkâþ Gú Aüò Öéruñãýò, ølÙ Aüò OdÛýÜ OÏýýò ìýrAó Aüò Öér

kouƒpï ô ìƒõÿ âƒBôøƒBÿ yƒýpÿ Kpôo} üBÖPú koìñÇÛú ¾ñÏPþ (AÆpAÙ

^ñlüò ÞBogBðú ¾ñÏPþ upAìýà|uBqÿ) A¾×ùBó Gõk.  ||

ìõAk ôoô} ÞBo
Aqyƒƒ{ âƒƒBôkAoÿ yýƒpÿ Þƒú Gƒú OƒpOýƒI koÖƒõA¾ƒê 1/0, 5/1 ô 5/2

ÞƒýéƒõìƒPƒpÿ (kô âƒBôkAoÿ koøƒpyƒÏƒBÑ) AqìƒñÇÛú ÞBogBðú|øBÿ ¾ñÏPþ

upAìýà|uBqÿ A¾×ùBó ôAÚÐ ylû Gõkðl ô kô âBôkAoÿ ÞñPpë ôAÚÐ koyÏBÑ

Gý{ Aq51 ÞýéõìPpAqÞBogBðú|øBÿ upAìýà|uBqÿ, OÏlAk 42 oAx âBô yýpÿ

(uƒò Gƒýƒò 6-4 uƒBë) AqøƒpÞƒlAï AqyƒÏƒBÑ|øBÿ ÖõÝ Gú|¾õoR O¿BkÖþ

ìXéú| OdÛýÛBR kAìLryßþ, 0931, kôoû 66, yíBoû 1, 83-53    

Gpouþ ìýrAó uéñýõï ìõôupï âBô|øBÿ AÆpAÙ ÞBogBðú|øBÿ upAìýà|uBqÿ A¾×ùBó|-|AüpAó

ìùpkAk KõoWÏ×p
1*

géýê GlüÏþ
1

cBìl uBOpÿ
2

1)| âpôû Îéõï koìBðãBøþ kAðzßlû kAìLryßþ kAðzãBû yýpAq,  yýpAq– AüpAó.
2) kAð{ @ìõgPú kAðzßlû kAìLryßþ kAðzãBû @qAk Auçìþ yùpÞpk, yùpÞpk– AüpAó.

|(||koüBÖQ ìÛBèú:  4  Au×ñl ìBû  8831  ,  Knüp} ðùBüþ:  91  ìùpìBû  9831)||

|̂ßýlû 
uéñýõï Îñ¿pÿ ÞíýBJ ôÂpôoÿ ìþ|GByl Þú Aquõÿ küãpüà Îñ¿pGþ ÂpoðýrðHõkû Géßú Gú|ÎñõAó üà ÎBìê GvýBouíþ ðýryñBgPú ylû AuQ ô

koAkoAo,  yýpôìõÿ cýõAðBR ÚBGê WvPXõìþ|GByl. Aqy{ âBôkAoÿ yýpÿ Þú Gú OpOýI koyÏBÑ|øBÿ 1/0, 5/1 ô5/2 ÞýéõìPpÿ (kôâBôkAoÿ koøpyÏBÑ)Aq

ìñÇÛú ÞBogBðú|øBÿ ¾ñÏPþ upAìýà|uBqÿ A¾×ùBó ôAÚÐ ylû Gõkðl ôkôâBôkAoÿ ÞñPpë ôAÚÐ koyÏBÑ Gý{ Aq51 ÞýéõìPpAqÞBogBðú|øBÿ upAìýà|uBqÿ,

OÏlAk 42 oAx âBôyýpÿ AqøpÞlAï AqyÏBÑ|øBÿ ÖõÝ Gú ¾õoR O¿BkÖþ AðPhBJ yl. AqøpâBôðíõðú gõó ôìõâpÖPú yl ôìýrAó uéñýõï ðíõðú|øBÿ Agn ylû

upï ôìõOõuÈ kuPãBû WnJ AOíþ ôkoìÛBGê AuPBðlAokøBÿ ìñBuI ÚpADQ yl. ðPBüY ðzBó kAk Þú ìýBðãýò ìýrAó uéñýõï ìõÿ âBôAó koÖB¾éú 001 ìPpÿ

ÞBogBðXBR ¾ñÏPþ upAìýà|uBqÿ, ðvHQ Gú âpôû ÞñPpë kAok AÖrAü{ ìÏñþ kAoÿ kAyQ (50/0<p|)AìB Aüò ìýrAó AqìýrAó uéñýõï ìõÿ âBôAó koÖB¾éú

5/1 ÞýéõìPpÿ ÞBogBðXBR ¾ñÏPþ upAìýà|uBqÿ Gú|ÆõoìÏñþ|kAoÿ ÞíPpGõk (50/0<p|). ìýrAó uéñýõï  ìõôupï koyÏBÑ üà ôðýî ÞýéõìPpÿ GýzPpAq

(50/0<p|)| ìýrAó uéñýõï koGÛýú ÖõA¾ê ôÞñPpë Gõk. GB OõWú Gú ìõAok ìzBølû ylû ÞíHõk uéñýõï koìñBÆÜ OdQ ìÇBèÏú ôAq@ðXBüþ Þú ðPBüY ðzBó køñlû

ÞíHõk OdQ koìBðãBøþ uéñýõï koìñÇÛú ìþ|GByl ̂ñýò Gú ðËpìþ|oul Þú Îéþ oÒî ouõJ ÚBGê Ký{ Gýñþ uéñýõï ðByþ AqÞBogBðú||øBÿ upAìýà|uBqÿ

ìñÇÛú, ÞíHõk uéñýõï GpÆpÙ ðzlû AuQ. Gú|ðËpìþ|oul Þú ìýrAó GBæOpuéñýõï koÖB¾éú 5/1 ÞýéõìPpÿ Gú kèýê ðdõû ouõJ âpk ôÒHBoÞBogBðú|øBÿ

upAìýà uBqÿ Aqkôk Þ{|øBÿ OÏHýú ylû ko@ðùB GByl. øp^ñl koìñBÆÜ ÞBogBðú|øBÿ upAìýà uBqÿ, ìvíõìýQ GB uéñýõï kôoAqAðPËBoðývQ, ôèþ ko

ìñÇÛú OdQ ìÇBèÏú Gú kèýê ÖpAøî Gõkó qìýñú ÞíHõk uéñýõï, ðú OñùB ìvíõìýPþ ìzBølû ðzl, Géßú ̂ñýò Gú|ðËpìþ|o|ul Þú OB clôkÿ ÞíHõk uéñýõï

ìdýÈ AÆpAÙ gõk oA ìpO×Ð uBgPú AuQ. Îçôû GpAüò, ðPBüY Aüò OdÛýÜ AìßBó Gùpû âýpÿ AqAðlAqû âýpÿ ìýrAó uéñýõï ìõWùQ Gpouþ ôÂÏýQ uéñýõï

Gló oA ðýrðzBó kAk. ||

ôAsû|øBÿ Þéýlÿ:uéñýõï, ÞBogBðú|øBÿ ¾ñÏPþ upAìýà|uBqÿ, âBô, upï, ìõ.

∗)ðõüvñlû ìvõöôë: Oé×ò: 8288316-1170 ðíBGp: 0496822-1170     | ||ri.ca.uzarihs@rafajruop|:liamE|
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AðPhBJ yl. AqøpâBô ìÛlAo2 âpï ìõAqðBcýú upcýõAó, ̂ýlû yl ô ko

ÊpôÙ KçuPýßþ ÎBoÿ Aquéñýõï ðãùlAoÿ yl. øí̀ñýò OõuÈ upðä

AuPpüê AqðBcýú  ôoül ôkAZ ìÛlAo||01 uþ|uþ gõó âpÖPú ô koèõèú @qìBü{

koJ kAoOíýroühPú yl. Kw AqGvPò koJ Þéýú èõèú|øB ìzh¿BR Þéþ

kAï, OBoüi ðíõðú|GpkAoÿ ô ÖB¾éú AqÞBogBðú Gpoôÿ @ó SHQ âpkül. Kw Aq

WƒlA|uƒBqÿ uƒpï ko@qìƒBüzãƒBû ô yvPzƒõô gzà Þpkó ìõ|øB GB Kpôuú

yvPzƒõÿ AuPƒBðlAok Oõ¾ýú ylû OõuÈ @sAðw Gýò|Aèíééþ Aðpsÿ AOíþ

|)AEAI(| GB AuP×Bkû AqAuPõó cçë ÒýpÚÇHþ ô @J Òýpüõðýrû (41), ìýrAó

uéñýƒõï ðíƒõðƒú|øƒB OƒõuÈ kuPãBû WnJ AOíþ ôkoìÛBGê AuPBðlAokøBÿ

ìñƒBuƒI (ÒéƒËQ|øBÿ âõðBâõó kÚýÜ uéñýõï WùQ ìñdñþ AuPBðlAok)

ÚpADQ yl.

OXrüú ô Odéýê kAkû|øBÿ Aüò Ktôø{ kokô uÇe @ìBoÿ ô AuPñHBÆþ

¾õoR âpÖPú AuQ. kouÇe @ìBoOõ¾ý×þ AqìýBðãýò, AðdpAÙ ìÏýBoô ko

uƒÇƒe AuPñHƒBÆƒþ Aq@qìƒõó Odéýƒê ôAoüƒBðƒw üƒà ÆƒpÖú ô @qìõó OõÞþ

AuP×Bkû ylû AuQ.  uÇe ìÏñþ|kAo(50/0<p|)koðËpâpÖPú yl. KpkAq}

kAkû|øB OõuÈ ðpï AÖrAo|5.31 noisreV-SSPS| ¾õoR âpÖQ. ||

ðPBüY
ðPBüY koWlôë|øBÿ 1 ô 2 @ôokû ylû AuQ. Gú|ÆõoÞéþ ðPBüY ìzhÀ

uƒBgƒQ Þƒú ìƒýƒBðãýò ìýrAó uéñýõï ìõÿ âBôAó koÖB¾éú 1/0ÞýéõìPpÿ

ÞƒBogƒBðƒXƒBR ¾ƒñƒÏƒPþ upAìýà|uBqÿ Gú ìýrAó |)mpp|200/0  |±|090/0)

ìþ|GByl Þú AÖrAü{ ìÏñþ|kAoÿ (50/0<p|)| oA Aqâpôû ÞñPpë |(mpp100/0 |

±|080/0) ðƒzƒBó ìƒþ|køƒl, AìƒB Aüò ìýrAó AqìýrAó uéñýõï ìõÿ âBôAó ko

ÖƒB¾éƒú 5/1 ÞƒýéƒõìPpÿ ÞBogBðXBR ¾ñÏPþ upAìýà|uBqÿ |(mpp400/0

|±|701/0) Gú|ÆõoìÏñþ|kAoÿ (50/0<p|)| ÞíPpAuQ.

||

GdU
koâƒrAo}|øƒBÿ Îéƒíþ ìõWõk ìÛBküpÆHýÏþ uéñýõï upï ìP×BôR

mÞƒpyƒlû AuƒQ. ìƒýƒrAó ÆƒHƒýƒÏþ uéñýõï koupï âBô |mpp|91/0-41/0 ô

|mpp|03/0-80/0 mÞƒpyƒlû AuQ (31,21,11). |gnahC dna naF| kouBë

1991, ÒéËQ uéñýõï GBæ OpAq|mpp|5 koupï oA GB OíBx Gý{ Aqcl GB uéñýõï

ìƒpOHÈ kAðvPú ô ÒéËQ ÞíPpAq|mpp| 21/0 oA ðzBðú ÞíHõk ìrìò uéñýõï

mÞƒpÞpkðl (5). ìýrAó ÆHýÏþ uéñýõï koìõÿ âBô  |mpp|5/0-32/0 ôqó

gzƒà mÞƒpyƒlû AuQ (31,11). regeaY|ô øíßBoAó kouBë 8991 ìýrAó

uéñýõï oA koupï ô ìõÿ âBôøBÿ ÞñPpë Gú OpOýI|mpp|80/0 ô|mpp|30/1

ârAo} Þpkðl (81).  |eroeD| ô øíßBoAó kouBë 2002, koìvíõìýQ OXpGþ

GB uéñýõï koâBô ìýrAó uéñýõï koìõoA koqìBó ÞñPpë (AGPlAÿ @qìBü{)  Gú

ìýƒrAó |mpp|24/2 âƒrAo} Þƒpkðl (4). Gpouþ|øB ðzBó ìþ|køl Þú OñõÑ

ìƒƒpAcƒƒê yƒvƒPƒzƒƒõÿ ìƒƒõko@qìƒBüzãƒBû|øƒBÿ ìhPéƒØ AcPíƒBæ« ìñzƒBF

Oƒ×ƒBôR||øƒBÿ qüƒBkkoìƒýƒrAó ÆƒHýÏþ uéñýõï ìõÿ âBô koðPBüY ìÇBèÏBR

ìƒPƒ×ƒBôR ìƒþ|GƒByƒl(51). ìƒÛƒBüƒvƒú ðƒPƒBüY ìÇBèÏú cBÂpðvHQ Gú ðPBüY

ìƒÇBèÏBR mÞpylû ìÛBküpKBüýò|Opÿ oA ðzBó ìþ|køl Þú ðíBüBðãpÞíHõk

uéñýõï koâBô øBÿ ìõok @qìBü{ ìþ|GByl.

ìƒýƒƒrAó uéƒñƒýƒƒõï koÖƒƒB¾éƒƒú 5/1 ÞƒýéƒƒõìƒPƒƒpÿ ÞƒBogƒBðƒú ¾ƒñƒÏƒPƒþ

upAìýà|uBqÿ, GýzPpAqÖõA¾ê 1/0 ô 5/2 ÞýéõìPpÿ Gõk. æqï Gú mÞpAuQ

Þú Aâp̂ú AÖrAüzþ koìýrAó uéñýõï ìõôupï koìdlôkû 5/1 ÞýéõìPpÿ

ìzBølû yl, AìB Aüò ìýrAó|øB GBqøî Aqìdlôkû ÆHýÏþ uéñýõï koìõô upï

âBô KBüýò|OpGõk. GB OõWú Gú ìzBølû ÞíHõk uéñýõï koupï ô ìõÿ âBô|øBÿ

ìñƒBÆƒÜ OdƒQ ìƒÇƒBèÏƒú ô Aq@ðXƒBüƒþ Þú ðPBüY ðzBó køñlû ÞíHõk OdQ

koìBðãBøþ uéñýõï koìñÇÛú ìþ|GByl ̂ñýò Gú ðËpìþ|oul Þú Îéþ|oÒî

ouõJ ÚBGê Ký{ Gýñþ uéñýõï ðByþ AqôWõk ÞBogBðú|øBÿ upAìýà|uBqÿ

ìñƒÇÛƒú, ÞíHƒõk uéñýƒõï GƒpÆƒpÙ ðzƒlû ô øí̀ñBó ìýrAó|øBÿ üBk ylû

uéñýõï kouÇe KBüýñþ ÚpAokAoðl. Gú ðËpìþ|oul Þú ìýrAó GBæOpuéñýõï

koÖƒB¾éƒú 5/1 ÞýéƒõìPƒpÿ Gƒú kèýƒê ðdƒõû ouõJ âpk ôÒHBoÞBogBðú|øBÿ

upAìýà|uBqÿ Aqkôk Þ{|øBÿ OÏHýú ylû ko@ðùB GByl. ðdõû Öpôk @ìló

ô ouƒõJ| âƒnAoÿ moAR @èƒõkâƒþ ðƒByƒþ AqÒHƒBoOõèýlÿ ÞBogBðú|øB (cBôÿ

uéñýƒõï) OƒBGƒÐ ìõAok ìhPé×þ AqWíéú WùQ ôq} GBk, ÚpAo| âýpÿ ìßBðþ

âƒBôkAoÿ|øƒBÿ ìƒõok ðƒËƒp, ÆpAcþ ô ÚpAo| âýpÿ ìßBðþ kôkÞ{ gpôWþ

ÞƒBogƒBðƒú ìƒþ|GƒByƒl. øƒp̂ñƒl koìñƒBÆƒÜ ÞƒBogƒBðú|øBÿ upAìýà|uBqÿ,

ìvíƒõìýQ GB uéñýõï kôoAqAðPËBoðývQ, AìB koìñÇÛú OdQ ìÇBèÏú Gú

|ìýrAó uéñýõï upï
|(mpp|)

ìýrAó uéñýõï ìõ
(|mpp)| OÏlAk ðíõðú ÖB¾éú AqÞBogBðú|øB

(ÞýéõìPp)

|e|200/0|±|250/0 |a|200/0  |±|090/0 42 1/0

|f|300/0 |±|860/0 |b|400/0  |±|701/0 |42 5/1|

|g|400/0 |±|840/0 |c|300/0  |±|780/0 |42 5/2|

|h|100/0 |±|840/0 |d|100/0 |±|080/0 |42 ÞñPpë (Gý{ Aq51) |

Wlôë 1|-| ìýrAó uéñýõï |)mpp( )DS ± naeM(| ìõôupï  âBôøBÿ yýpÿ koâBôkAoÿ|øBÿ
AÆpAÙ ÞBogBðú|øBÿ ¾ñÏPþ upAìýà|uBqÿ A¾×ùBó.

a|: AgPçÙ ìÏñþ|kAoGB |b| ô|d)50.0<p(,  |b|: AgPçÙ ìÏñþ|kAoGB  |d|ô|c|ô|a)50.0<p( |
|c|: AgPçÙ ìÏñþ|kAoGB  |d|ô|b)50.0<p(,  |e|: AgPçÙ ìÏñþ|kAoGB f)50.0<p(

|f|: AgPçÙ ìÏñþ|kAoGB  |h|ô|g|ô|e)50.0<p(,  |g|: AgPçÙ ìÏñþ|kAoGB |f)50.0<p( 

ðvHQ uéñýõï ìõGú upï ÖB¾éú AqÞBogBðú øB (ÞýéõìPp)

37/1 1/0

|75/1 5/1|

|18/1 5/2|

|76/1 ÞñPpë |

Wlôë 2- ðvHQ uéñýõï ìõGú upï koâBôøBÿ yýpÿ Kpôo} üBÖPú. koâBôkAoÿ|øBÿ
AÆpAÙ ÞBogBðXBR ¾ñÏPþ upAìýà|uBqÿ A¾×ùBó.
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kèýê ÞíHõk qìýñú|Aÿ uéñýõï ðú OñùB ìvíõìýQ GB uéñýõï ìzBølû ðzl,

Géßƒú ̂ñýƒò Gú ðËpìþ|oul Þú OB clôkÿ ÞíHõk uéñýõï ìdýÈ AÆpAÙ

gõk oA ìpO×Ð uBgPú GByl.

ðvHƒQ uéñýƒõï ìƒõGú upï koÞíHõk|øBÿ OÓnüú|Aÿ uéñýõï clôk 3

ìþ|GByl Þú koìõÚÏýQ|øBÿ ìvíõìýQ Gú 01 AÖrAü{ ìþ|üBGl (31,01). ko
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Abstract:

Selenium is an essential trace element while having a potential toxicity. It can be identified and
measured in urine, milk and and hair. Samples of serum and hair from six dairy farms at different
radius around ceramic industries of Isfahan (0.1, 1.5 and 2.5 km, 2 farms in each zone and 24 cattle
in each distance) were randomly taken. Samples (serum and hair) were also taken from 2 farms,
15 km away from the polluting sources, as control group. The concentration of selenium in serum
and hair samples were measured against certified standard solutions by atomic absorption
spectrophotometry. The results revealed that the mean selenium concentration of hair, at the radius
of 0.1 km from ceramic industries, was significantly higher than control group (P<0.05). This
concentration was significantly lower than the concentration of hair selenium at the radius of 1.5
km from the ceramic industries. The selenium concentration of hair and serum at the radius of 1.5
km was higher than those of other distances (P<0.05). The results of selenium measurements in
the region showed a possible presence of subclinical selenium deficiency. Meanwhile, it could be
concluded that the level of pollution have not been at a level that can cause poisoning, rather a
compensation of this trace element occurred in the area, which was not still able to maintain
normal selenium concentration. It seems that the higher concentration of selenium at the radius
of 1.5 km may be due to the pattern of precipitation of pollutants around the ceramic industries. It
was concluded that the presence of ceramic industries in the region partially compensated the low
concentration of selenium in the region which was not still enough to compensate the deficiency.
Furthermore, the findings of this study, revealed the potential use of hair selenium as indicator of
body status of this trace element.

Key words: selenium, ceramic industries, cattle, serum, hair.
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