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koüBÖQ ÒnAüþ Gñrô@è×B Kýpó ôAcPíBë gÇpupÆBó ìpÿ koAüpAó
kÞPpoôüB cßíþ1 ô2, kÞPpWõAk ìùPlÿ|ðýB2, kÞPp@o} AÎPíBkÿ3, kÞPpìdHõJ ðÏíPþ4, kÞPpAÞpï Kõoyíw5, kÞPpÖpøBk Auçìþ1, 

kÞPpkAoüõ} ð¿pAèú|qAkû1, kÞPpìùlÿ ¾BGpÿ Öýpôqÿ6, kÞPpðýßçx GýpÞQ7, kÞPpÖpüò ÞíBðãp8, kÞPpKBDõèõGõÖPB9, kÞPpoÂB ìéà|qAkû01
1Ktôøzãp, ìpÞrOdÛýÛBR GýíBoüùBÿ âõAo} ô ÞHl, kAðzãBû Îéõï Kryßþ OùpAó

2AuPBküBo, kAðzßlû GùlAyQ ô OÓnüú, kAðzãBû Îéõï Kryßþ OHpür
3AuPBküBo, âpôû AKýlìýõèõsÿ ô @ìBoqüvPþ, kAðzãBû Îéõï Kryßþ OùpAó

4AuPBküBo, ìpÞrOdÛýÛBR ÞBoGpkÿ kAoôüþ, kAðzãBû Îéõï Kryßþ OHpür
5kAðzýBo, ìpÞrOdÛýÛBR GýíBoüùBÿ âõAo} ô ÞHl, kAðzãBû Îéõï Kryßþ OùpAó
6kAðzýBo, ìpÞrOdÛýÛBR GýíBoüùBÿ âõAo} ô ÞHl, kAðzãBû Îéõï Kryßþ yýpAq

7kAðzýBo, ôAcl AKýlìýõèõsÿ ô Kryßþ AWPíBÎþ, kAðzãBû AôOBôA, AôOBôA, ÞBðBkA
8Ktôøzãp, âpôû AKýlìýõèõsÿ OÓnüú, Gh{ sðPýà ô AKýlìýõèõsÿ upÆBó, AðvPýPõÿ ìéþ upÆBó, ìpüéñl, @ìpüßB

9Ktôøzãp, ìpÞrGýò|Aèíééþ OdÛýÛBR upÆBó, èýõó, ÖpAðvú
01AuPBk, ìpÞrOdÛýÛBR GýíBoüùBÿ âõAo} ô ÞHl, kAðzãBû Îéõï Kryßþ OùpAó

^ßýlû
qìýñú ôølÙ

ìýrAó ìpå|ôìýpðByþ AqupÆBó ìpÿ AqðõÑ uéõèùBÿ uñã×pyþ (CCSE) kouBÞñBó ìñÇÛú yíBë ypÝ AüpAó GBæuQ ô yBül Aüò AÖpAk koìÏpÅ
ìÛBküpqüBk øýloôÞpGò|øBÿ Kéþ|uýßéýà @oôìBOýà (sHAP) AqWíéú Gñrô @è×BKýpó GByñl. Gú øíýò ÎéQ koAüò ìÇBèÏú, ÒnAøBÿ ÒBèI ô @J oA Gú ÎñõAó
ìñBGÐ koüBÖQ Gñrô@è×BKýpó ÒnAüþ ìõok @qìBü{ ÚpAokAküî.
oô} Gpouþ 

ìýrAó Gñrô@è×BKýpó ko09 ðíõðú ÒnAÿ ÒBèI ô @J WíÐ|A~ôoÿ|ylû AqìñBÆÜ KpgÇpô Þî|gÇpupÆBó ìpÿ GB oô} ÞpôìBOõâpAÖþ ìBüÐ (|LF-CLPH)
OÏýýò yl ô ìÛlAoGñrô @è×BKýpó koüBÖPþ oôqAðú AqoAû ÒnAÿ ÒBèI ô @J ko04 GýíBoìHPç Gú |CCSE|, 04 yBøl GBèýñþ AqìñÇÛú KpgÇpô 04 yBøl AqìñÇÛú
Þî|gÇpGpAuBx KpuzñBìú OÓnüú|Aÿ ìdBuHú âpkül. 
üBÖPú|øB

ìýBðãýò Gñrô @è×BKýpó ÒnAÿ ÒBèI ô @J koøpkô ìñÇÛú, ìzBGú ô koìdlôkû AuPBðlAok Gõk. GB Aüò cBë, ìÛlAoGñrô@è×BKýpó koüBÖPþ oôqAðú AqÒnAÿ
ÒBèI ô @J koâpôû yBøl uBÞò ìñÇÛú KpgÇpGú ÆõoìÏñþ|kAoÿ GýzPpAqâpôû yBøl uBÞò ìñÇÛú Þî|gÇpGõk (5/5±|4/19 koìÛBGê 5/5±6/07;
10/0<p) Þú Aüò O×BôR Kw AqOÇHýÜ kAkó âpôøùB AqðËpìdê qðlâþ (yùpüB oôuPB) ô ìñHÐ |sHAP |kAgê ìñrë yBìê ì¿pÙ uýãBo, OpüBá, uõgQ
ìõok AuP×Bkû GpAÿ KhQ|ôKrô âpìB ðýrìÏñþ|kAoGõk (20/0=p). 
ðPýXú|âýpÿ 

Aâp̂ú ìÛlAoGñrô @è×BKýpó koüBÖPþ oôqAðú AqoAû ÒnAÿ ÒBèI ô @J gýéþ qüBk ðHõk, uBÞñBó ìñÇÛú KpgÇpupÆBó ìpÿ GýzPpkoìÏpÅ koüBÖQ
øýloôÞpGò|øBÿ Kéþ|uýßéýà @oôìBOýà AqoAû ÒnA ÚpAokAyPñl.
Þéýl ôAsû:Gñrô @è×BKýpó, ÒnAÿ ÒBèI, upÆBó ìpÿ
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qìýñú ôølÙ 
upÆBó ìpÿ øzPíýò upÆBó yBüÐ kðýB ô yzíýò ÎéQ ìÏíõë

ìpå|ô|ìýpðByþ AqupÆBó AuQ. Gý{ AqGývQ O×BôR WÓpAÖýBüþ ko
ìñBÆÜ KpgÇpô Þî|gÇpGpôqupÆBó ìpÿ ôWõk kAoðl Þú Aüò O×BôOùB Aq E-mail: malek@ams.ac.ir

ðõüvñlû ìvEõë: OùpAó, gýBGBó ÞBoâpyíBèþ, GýíBouPBó ypüÏPþ, ìpÞr
OdÛýÛBR GýíBoüùBÿ âõAo} ô ÞHl,  ÞlKvPþ 41141
Oé×ò: 29921088ðíBGp: 53635222
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Gñrô@è×BKýpó ôupÆBó ìpÿ

Þzõoÿ Gú Þzõoküãpô cPþ kokAgê üà Þzõokülû ìþ|yõðl.(1),
Aâp̂ú koyíBë ypÝ AüpAó ìýrAó Gpôq(AuPBðlAokylû AqðËpuò) GpAÿ
upÆBó ìpÿ kokøú|øBÿ AgýpÞBø{ üBÖPú AuQ, øñõqAôèýò upÆBó
yBüÐ koAüò ìñÇÛú koøpkô Wñw (koìpkAó 3/34 ko¾lørAoô koqðBó
3/63 ko¾lørAo) Gú yíBoìþ|oôk (2), kocBèþ Þú Aüò oÚî koìñBÆÜ
WñõGþ Þzõokoclôk 3 ko¾lørAoAuQ.(3), øýloôÞpGò|øBÿ
Kéþ|uýßéýà @oôìBOýà (|sHAP|) koGpgþ ìñBÆÜ WùBó Gú ÎñõAó üà
ÎBìê AcPíBèþ koGpôqupÆBó ìpÿ AqðõÑ uéõèùBÿ uñã×pyþ
(|CCSE|) Gú yíBoìþ|oôðl. koìñBÆÜ KpgÇp|CCSE |kôýò, ÒçR
gBï ô KhPú cBôÿ ìÛBküpqüBk |HAP |upÆBó|qA Gõkû (4)ô koðíõðú|øBÿ
GýõKvþ âpÖPú|ylû Aqüà ìñÇÛú KpgÇp̂ýò, AO¿Bë HAPGú AND

ìzBølû ylû AuQ.(5), koìlë cýõAðþ, Gñrô@è×BKýpó ÒnAüþ uHI
GpôqÞBouýñõï ìpÿ koìõyùBÿ ìõok Gpouþ yl.(6), |HAPøB âpôøþ Aq
OpÞýHBR upÆBó|qA øvPñl Þú Gú ÆõoÎílû AquõgQ ðBÚÀ OpÞýHBR @èþ
cB¾ê ìþ|yõðl.(7), koAÒéI WõAìÐ, Gú|gõGþ ìzhÀ ylû AuQ Þú
osüî ÒnAüþ oAû A¾éþ koìÏpÅ HAP |ÚpAoâpÖPò AÖpAk ÒýpuýãBoÿ
AuQ (8)ô uùî uýãBoô ÒnA koAÖpAk uýãBoÿ, üßvBó AuQ. uùî
ÚpAoâýpÿ koìÏpÅ kôk uýãBoô AuPzíBï øõAÿ @èõkû kokAgê üB gBoZ
ìñrë, ðvHQ Gú ÒnA ô ì¿pÙ uýãBoðB̂ýrAuQ.(9), koìÇBèÏú Agýpko
yíBë ypÝ AüpAó, OÛpüHB« OíBï AÖpAk (uýãBoÿ ô ÒýpuýãBoÿ)
ìPBGõèýPùBÿ AkoAoÿ Gñrô @è×B Kýpó GBæüþ kAyPñl Þú ìñzBC @ó ìzhÀ
ðHõk(01); Gú øíýò ÎéQ âíBó ìþ|oôk osüî ÒnAüþ uùî GBoqÿ kokoüBÖQ
|HAPkAyPú GByl. ÒnA ô @J, ìñBGÐ AcPíBèþ koüBÖQ |HAP |øvPñl ô Aq
@ðXB Þú ìPBGõèýQ |HAP |koOíBï âpôøùBÿ ÖpÎþ ìÇBèÏú ÚHéþ GBæ Gõkû
AuQ, koAôèýò âBï GpAÿ yñBuBüþ ìñBGÐ AcPíBèþ koüBÖQ |HAP |koAüò
ìñÇÛú, ÒnAÿ ÒBèI ô @J Gú ÎñõAó oAû A¾éþ koüBÖQ ÒnAüþ ìõok Gpouþ
ÚpAoâpÖPú|Aðl. Gú ìñËõoyñBuBüþ ðÛ{ |HAP |ÒnAüþ, üà ìÇBèÏú
yHú|AÞõèõsüà GB koðËpâpÖPò ìÛBküpÒnAüþ ô koüBÖPùBÿ Öpkÿ ÆpAcþ
yl Þú ko@ó ìÛBküpGñrô @è×B Kýpó koðíõðú|øBÿ ÒnAÿ ÒBèI ô @J
WíÐ| @ôoÿ|ylû AqìñBÆÜ KpgÇpô Þî|gÇpupÆBó ìpÿ OÏýýò ylðl ô
GpAÿ Gp@ôok koüBÖQ oôqAðú |HAP |koGýíBoAó ìHPç Gú |CCSE |ô âpôû yBøl
GBèýñþ @ðùB koìñÇÛú KpgÇpô Þî|gÇpupÆBó ìpÿ AuP×Bkû âpkülðl. 

oô} Gpouþ 
üà ìÇBèÏú yHú|AÞõèõsüà ìõok-yBølÿ koìñBÆÜ KpgÇpô

Þî|gÇpupÆBó ìpÿ koAüpAó AðXBï yl. koðýíú Aôë uBë 4831, 04 GýíBo
|CCSE |ô 04 yBøl GBèýñþ kokoìBðãBû AOpá, üà koìBðãBû ìpWÐ
GýíBoüùBÿ ÖõÚBðþ kuPãBû âõAo}, ôAÚÐ koyùpuPBó âñHl AuPBó
âévPBó (ìñÇÛú KpgÇpupÆBó ìpÿ) ô 04 yBøl koìpÞrOdÛýÛBR
GýíBoüùBÿ âõAo} ô ÞHl GýíBouPBó ðíBqÿ ôAÚÐ koyùpuPBó yýpAq
AuPBó ÖBox (ìñÇÛú Þî|gÇpupÆBó ìpÿ) AðPhBJ ylðl.

GýíBoAó
ìÏýBoøBÿ ôoôk GýíBoAó koAüò ìÇBèÏú yBìê OBCüýl øývPõèõsüà

|CCSE|, OzhýÀ GýíBoÿ koy{ ìBû ânyPú, ußõðQ koìdê ÖÏéþ
clAÚê Gú ìlR KñY uBë ô uçìQ ÞBÖþ GpAÿ KBuhløþ Gú uõAèùB Gõkðl.

âpôû yBøl
ìÏýBoøBÿ ôoôk âpôøùBÿ yBøl koAüò ìÇBèÏú ÎHBoR Gõkðl Aq: OBCüýl

øývPõèõsüà ÖÛlAó CCSE| koy{ ìBû ânyPú|koìñÇÛú KpgÇp, Îlï
AGPç Gú GýíBoüùBÿ kuPãBû âõAo} ÖõÚBðþ koìñÇÛú Þî|gÇp, ußõðQ
koìdê ÖÏéþ clAÚê Gú ìlR KñY uBë ô uçìQ ÞBÖþ GpAÿ KBui|køþ|
|Gú uõAèùB ô Îlï OÓýýpAgýposüî ÒnAüþ|.

KpuzñBìú|øB
ypÞQ| ÞññlâBó, KpuzñBìú Aôèýú|Aÿ oA yBìê uò, Wñw, ìdê

ußõðQ, ôÂÏýQ ì¿pÙ uýãBo, OpüBá, uõgQ ì¿pÖþ GpAÿ âpìB ô
KhQ|ôKr, uõgQ KhQ ðBó ko5 uBë ânyPú ô ÚpAoâýpÿ koìÏpÅ
uõqAðló GÛBüBÿ qoAÎQ koÖB¾éú ÞíPpAqKBð¿l ìPpOßíýê ðíõkðl. osüî
ÒnAüþ GB AuP×Bkû Aqüà KpuzñBìú GvBìl gõoAá ìÏPHp(11)ìõok AoqüBGþ
ÚpAoâpÖQ ô ì¿pÙ ðBó ô GpðY koôÎlû|øBÿ ¾HdBðú, ðBøBo, yBï ô
ìýBó|ôÎlû|øB Gú ÆõoWlAâBðú Kpuýlû yl. koüBÖQ ðBó ô GpðY Gú ¾õoR
yad/rgìdBuHú yl. KpuzñBìú|øB Gú ¾õoR ̂ùpû Gú ̂ùpû OõuÈ üà
KpuzãpOÓnüú GB OXpGú Gõìþ Oßíýê ylðl. Gñrô@è×BKýpó koüBÖPþ Aq
ÒnAÿ ÒBèI ô @J AqcB¾ê|ÂpJ ìÛlAoìPõuÈ ÒéËQ Gñrô @è×B Kýpó ÒnA
üB @J koìÛlAoìPõuÈ koüBÖQ oôqAðú @ó koøpìñÇÛú ìdBuHú yl.

ðíõðú|âýpÿ ìõAk ÒnAüþ ô@J
koøpâpôû 01 ypÞQ| Þññlû Gú ÆõoO¿BkÖþ GpAÿ WíÐ| @ôoÿ ðíõðú|øBÿ

ðBó, GpðY ô @J AðPhBJ ylðl. oôqÚHê AqìpAWÏú Gú ìñBqë Æþ OíBx
Oé×ñþ Aq@ðùB gõAuPú yl Þú ìÛlAoÿ AqðBó gpülAoÿ ylû (üà Oßú Aq
øpðBó) ô GpðY KhPú|ylû @ó oôq(üà Þ×ãýpAqoô ô üà Þ×ãýpAqOú GpðY)
oA GpAÿ âpôû ðíõðú| âýpÞñBoGãnAoðl. ðíõðú|øBÿ ÒnAüþ koÞývú|øBÿ
KçuPýßþ WíÐ| @ôoÿ ô OõuÈ ühlAó ôAWl üi Gú Öpüro|C |¹02- ìñPÛê
ylðl ô ðíõðú|øBÿ @J @yBìýlðþ koGÇpüùBÿ KçuPýßþ WíÐ| @ôoÿ
âpkülðl. uLw OíBìþ ðíõðú|øB GpAÿ AðXBï @qìBüzùB OõuÈ üi gzà
Gú @qìBüzãBû Îéõï ô ìõAk ÒnAüþ ìpÞrOdÛýÛBR ÞBoGpkÿ-kAoôüþ OHpür
AðPÛBë KýlA Þpkðl.

AðlAqû|âýpÿ Gñrô@è×BKýpó koìõAkÒnAüþ
Þéýú cçèùBÿ @èþ AqypÞQ ì¶pá«@èíBó gpülAoÿ ylðl. AuPBðlAok

« Merck
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||kÞPpcßíþ|ôøíßBoAó 

Gñrô@è×BKýpó Aq|cinagrO sorcA(@ìpüßB) gpülAoÿ yl. OÏýýò
Gñrô@è×BKýpó GB Oßñýà |LF-CLPH |¾õoR âpÖQ.

05 âpï Aqøpðíõðú ÒnAüþ GpAÿ AuPhpAZ Gñrô@è×BKýpó Oõqüò yl.
AuPhpAZ ô WlAuBqÿ GpAuBx oô} ârAo}|ylû OõuÈ Ací¶l«ô
øíßBoAð{ (21)AðXBï yl. Gú Æõogç¾ú, øpðíõðú ÒnAüþ Gú ìlR 01
uBÎQ GB |n|-øãrAó AuPhpAZ yl, Gú ôuýéú OHhýpâp^pgBó OB 2
ìýéþ|èýPpOÓéýÌ ô uLw ko|HOK |ìPBðõèþ ¾BGõðþ ìXlkA« Gú ìlR 2
uBÎQ AuPhpAZ âpkül. ìõAk ¾BGõðþ Gú kô æüú @Gþ ô @èþ, ìXrA ô æüú
@Gþ ìXlkA« GB |n|-øãrAó AuPhpAZ yl. æüú @èþ Gú ôuýéú OHhýpâp̂pgBó
OB 2 ìýéþ|èýPpOÓéýÌ yl ô WùQ WlAuBqÿ Gñrô@è×BKýpó GB oô} AuPhpAZ
ÖBqWBìl |)EPS(««|Gpoôÿ ÞBoOpüY |cissalC aciliS kaP-peS |AðPÛBë
KýlA Þpk ô GB 01 ìýéþ|èýPpøãrAó GB upÎQ 1 ìýéþ|èýPpkokÚýÛú yvQ|ôyõ
kAkû yl. øãrAó oA OHhýpðíõkðl ô GBÚýíBðlû koAuPõðýPpüê cê ô uLw
ÖýéPpyl. ðíõðú|øBÿ OÓéýÌ ylû OB qìBó @ðBèýrkoKõy{ @èõìýñýõìþ
ðãú|kAoÿ ylðl. GpAÿ @ðBèýrðíõðú|øBÿ @J, 001 ìýéþ|èýPpAqðíõðú|øBÿ @ó
GB 001 ìýéþ|èýPp|n|-øãrAó, uú GBoAuPhpAZ yl ô GÛýú ìpAcê ìzBGú
ðíõðú|øBÿ ðBó ô GpðY Gõkðl.

02 ìýéþ|èýPpAqìdéõë AuPõðýPpüê GB upÎQ SBGQ 1 ìýéþ|èýPpkokÚýÛú
Gú kuPãBû |CLPHOroüÜ yl ô yñBuBâpkoÆõë ìõZ Odpüßþ ìÏBkë
|m|h||492 ô |Æõë ìõZ ðzpÿ ìÏBkë |m|h||404 OñËýî âpkül.

|AÎPHBo@ðBèýr|CLPH|
5, 05 ô 001 ìýßpôèýPpìdéõë AuPBðlAok Gñrô @è×B Kýpó Gú 05 âpï Aqüà

ðíõðú ðBó, ko@qìBüzãBû AÖrôkû ô øpìpcéú AÖrôkó uú GBoOßpAoyl.
ìýrAó ìPõuÈ GBqüBGþ 98% Gõk.

@qìõðùBÿ @ìBoÿ
ìõAk ÒnAüþ ì¿pÖþ ô Gñrô @è×B Kýpó koüBÖPþ GB AuP×Bkû Aq@ðBèýr

ôAoüBðw ô @qìõó |DSL coH-tsoP |Gýò âpôøùB ìÛBüvú ylðl. ìÛBüvú
ì¿pÙ uýãBo, OpüBá, uõgQ ì¿pÖþ ô ìõAWùú GB kôk Gýò âpôøùB GB
AuP×Bkû Aq@qìõó kÚýÜ Öýzp¾õoR âpÖQ. GB AuP×Bkû Aq@ðBèýrôAoüBðw
üà|ìPÓýpû OBCSýpìPÓýpøBÿ ìlAgéú| âpAcPíBèþ ìBðñl ìdê qðlâþ (yùpüB
oôuPB), ìñHÐ |HAP |kAgê ìñrë yBìê ì¿pÙ uýãBo, OpüBá ô uõgQ
ìõok AuP×Bkû GpAÿ KhQ|ôKrô âpìB koðËpâpÖPú ylðl. Þéýú @ðBèýrøBÿ
@ìBoÿ GB AuP×Bkû Aqðpï|AÖrAo|)41 noisrev( SSPS |¾õoR âpÖPñl.

|üBÖPú|øB
koWlôë 1, OõqüÐ GýíBoAó ìHPç Gú |CCSE |ô âpôøùBÿ yBøl ìñÇÛú

12 (5/25%) 12 (5/25%) 12 (5/25%) Wñw (ìõöðU) 

2/11±3/26 2/11±8/26 2/11|±26 uò (uBë)*

7/171±3/623 9/961±104 a1/562|±3/305 ì¿pÙ ðBó (âpï/oôq)*

3/131±5/042 441±1/822 1/351|±5/422 ì¿pÙ GpðY (âpï/oôq)*

d5/1|±3/3 9/4±1/8 b6.6|±9/11 ì¿pÙ ̂Bÿ (èýõAó/oôq)*

d5/2±9/3 7/1±5/2 4/1±8/1| ì¿pÙ @J (èýõAó/oôq)*

1 (5/2%) 3 (5/7%) a11 (5/72%) ì¿pÙ uýãBo
d0 (0%) 9 (5/22%) 31 (5/23%) ì¿pÙ OpüBá

d04 (001%) 72 (5/76%) b01 (52%) uõgQ âBqGpAÿ âpìB

04 (001%) 73 (5/29%) 93 (5/79%) uõgQ âBqGpAÿ KhQ|ôKr
e0 (0%) 6 (51%) |c81 (54%) ^õJ üB qÒBë Gú ÎñõAó uõgQ KhQ ðBó
d0 (0%) 02 (05%) c33 (5/28%) koìÏpÅ uõqAðló ̂õJ üB GÛBüBÿ qoAÎQ Gõkó

|âpôøùBÿ yBøl ìñÇÛú
Þî|gÇp|04=n

âpôøùBÿ yBøl ìñÇÛú
KpgÇp04=n

GýíBoAó||CCSE| 
|04=n| ìPÓýp

* ìýBðãýò ±AðdpAÙ ìÏýBo
GýíBoAó koìÛBüvú GB âpôû yBøl ìñÇÛú KpgÇp: 
a|: |50/0<p| |b|: |100/0“|p||c|: |10/0<p|
âpôû yBøl ìñÇÛú KpgÇpkoìÛBüvú GB âpôû yBøl ìñÇÛú Þî|gÇp: 
d|: |100/0|“p|e|: |500/0<p|

Wlôë 1: OõqüÐ GýíBoAó ìHPç Gú |CCSE |ôâpôøùBÿ yBøl ìñÇÛú KpgÇpôÞî|gÇpupÆBó ìpÿ GpAÿ ìPÓýpøBÿ ìñPhI

« Ahmed
«« Solid Phase Extraction
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KpgÇpô Þî|gÇpGpAÿ ìPÓýpøBÿ ìõok Gpouþ @ôokû| ylû|AuQ. ì¿pÙ
uýãBoô OpüBá koGýíBoAó, GýzPpAqâpôøùBÿ yBøl ìñÇÛú KpgÇpô
Þî|gÇpupÆBó ìpÿ Gõk. Aâp̂ú uõgQ ìõok AuP×Bkû GpAÿ KhQ|ôKr
kouú âpôû ìzBGú Gõk, GýíBoAó GýzPpAqâBqôDýê üB ̂õJ GpAÿ âpìB
AuP×Bkû ìþ| Þpkðl ô ì¿pÙ ̂õJ üB qÒBë GpAÿ KhQ ðBó ko5 uBë
ânyPú GýzPpGõk ô @ðùB GýzPpkoìÏpÅ uõqAðló ̂õJ üB GÛBüBÿ qoAÎQ
Gõkðl. GýíBoAó GýzPpAqâpôøùBÿ yBøl ìñÇÛú KpgÇpô Þî|gÇpðBó ô
^Bÿ ì¿pÙ ìþ| Þpkðl; ôèþ ì¿pÙ GpðY koâpôøùB ìzBGú Gõk. ÞíPpüò
ì¿pÙ @J koâpôû GýíBoAó, ìÛBküpìPõuÈ koâpôû yBøl ìñÇÛú
KpgÇpô GýzPpüò ìÛlAokoâpôû yBøl ìñÇÛú Þî|gÇpìzBølû yl.
ìýrAó Gñrô @è×B Kýpó ðíõðú|øBÿ ÒnA ô @J koWlôë 2 ðzBó kAkû ylû
AuQ. ìÛlAoGñrô @è×B Kýpó ðíõðú|øBÿ ðBó koÞéýú âpôøùB ìzBGú Gõk.
OñùB üà ìÛlAoKpR«(|bpp| 083/0) koðíõðú ðBðùBÿ yýpAqôWõk kAyQ
Þú Kw AqcnÙ @ó, ìýBðãýò Gñrô @è×B Kýpó koðBðùBÿ ìñÇÛú Þî|gÇpGú
90/0 ÞBø{ üBÖQ. ìýBðãýò Gñrô @è×B Kýpó koðíõðú|øBÿ GpðY âpôû yBøl
ìñÇÛú KpgÇpGýzPpAqGýíBoAó Gõk Þú Gú ÆõoÎílû ðByþ Aqüà ìÛlAo
KpR|(|bpp| 029/0) Gõk. GB cnÙ Aüò ðíõðú, ìýBðãýò Gñrô @è×B Kýpó ko
ðíõðú|øBÿ GpðY âpôøùBÿ ìñÇÛú KpgÇpìzBGú kô âpôû küãpyl (|bpp

|51/0). GpAuBx @ðBèýrôAoüBðw, cnÙ ìÛBküpKpR O×BôR ìÏñþ|kAoÿ ko
ðPBüY AüXBk ðßpk; GñBGpAüò ko@ðBèýrøBÿ GÏlÿ ìÛBküpKpR koðËpâpÖPú
ðzlðl. ìÛBküpkoüBÖQ oôqAðú Gñrô@è×BKýpó AqÒnAÿ ÒBèI ô @J koWlôë
3 ðzBó kAkû ylû AuQ. Gñrô @è×B Kýpó koüBÖPþ oôqAðú AqÒnAÿ ÒBèI ô
@J koâpôû yBøl ìñÇÛú KpgÇpGú ÆõoìÏñþ|kAoÿ GýzPpAqâpôû yBøl

ìñÇÛú Þî|gÇpGõk (5/5±|4/19 koìÛBGê 5/5±6/07; 10/0<p) Þú Kw
AqOÇHýÜ kAkó âpôøùB AqðËpìdê ußõðQ (yùpüB oôuPB) ô ìñHÐ |HAP

|kAgê ìñrë yBìê ì¿pÙ uýãBo, OpüBá, uõgQ ìõok AuP×Bkû GpAÿ
KhQ ô Krô âpìB ðýrAüò O×BôR ìÏñþ|kAoGú kuQ @ìl (20/0=p). 

GdU
yíBë ypÝ AüpAó, üßþ AqìñBÆÜ KpgÇp|CCSE |Gú yíBoìþ|oôk.(2),

ìÛBküpGñrô @è×B Kýpó koÒnAøBÿ ÒBèI ô @J ìñBÆÜ KpgÇp(AuPBó
âévPBó) ô Þî|gÇp(AuPBó ÖBox), KBüýò ô ìzBGú üßlüãp,
øíýò ÆõoìzBGú ìÛBküpGñrô @è×B Kýpó koðíõðú|øBÿ ðBó ô
GpðY @ìpüßB Gõkðl.(31), Aüò ðPBüY OBCüýlÞññlû| ìÇBèÏú
AðXBï|ylû kokøú 0791 Gõkðl ô ìÛBküpAðlá Gñrô @è×B Kýpó
koðíõðú|øBÿ ÒnAüþ ìñÇÛú yíBë ypÝ AüpAó oA ìÇpf
ìþ| Þpkðl.(41)

GB Aüò cBë, ðPBüY ðzBó kAkðl Þú Gñrô @è×B Kýpó koüBÖPþ
oôqAðú AqÒnAÿ ÒBèI ô @J koâpôû yBøl ìñÇÛú KpgÇp(ô
ðýrkoGýíBoAó ìHPç Gú |CCSE) Gú ÆõoìÏñþ|kAoÿ GýzPpAq
âpôû yBøl ìñÇÛú Þî|gÇpGõk Þú Kw AqOÇHýÜ kAkó Aq
ðËpìdê ußõðQ (yùpüB oôuPB) ô ìñHÐ |HAP |kAgê
ìñrë yBìê ì¿pÙ uýãBo, OpüBá, uõgQ ìõok AuP×Bkû
GpAÿ KhQ|ôKrô âpìB ðýrAüò O×BôR ìÏñþ|kAoGú kuQ @ìl
(|20/0=p) ô ðPBüY cB¾ê AqìÇBèÏú AgýpkoAuPBó âévPBó
ìHñþ GpìÛBküpqüBk ìPBGõèýQ AkoAoÿ |HAP |kouBÞñBó

Gñrô@è×BKýpó ôupÆBó ìpÿ

-
62/0-60/0
12/0-50/0

a83/0-30/0

70/0|±21/0
60/0±21/0
01/0±21/0

GýíBoAó CCSE (01=n) 
âpôû yBøl ìñÇÛú KpgÇp(01=n) 
âpôû yBøl ìñÇÛú Þî|gÇp(01=n) 

PaB |ðBó|)bpp(

-
02/0-10/0
b| 29/0-30/0

22/0-60/0

11/0±50/0
22/0± 80/0 

41/0±40/0

GýíBoAó |CCSE (01=n) 
âpôû yBøl ìñÇÛú KpgÇp(01=n) 
âpôû yBøl ìñÇÛú Þî|gÇp(01=n) 

PaB ||GpðY |)bpp(

-
1/5-2/3
9/4-0/3 
8/5-4/3

09/3±76/0
08/3±85/0 
81/4±76/0

GýíBoAó |CCSE (01=n) 
âpôû yBøl ìñÇÛú KpgÇp|c(9=n) 
âpôû yBøl ìñÇÛú Þî|gÇp(01=n) 

PaB || @J |)tpp(

eulav-p xaM-niM DS±naeM ðíõðú|øB ÒéËQ PaB

DS±|naeM ô |xaM-niM |Kw AqgnÙ ðíõðú|øBÿ |reiltuo|: 
a: |(30/0±90.0)||ô (31/0-30/0) Glôó OBCSýpGpO×BôR @ìBoÿb: (50/0±|51/0) ô (22/0-30/0)
c: ðíõðú reiltuo|)tpp 6352( koìýBðãýò ÒéËQ Gñrô @è×B Kýpó ôAok ðzlû AuQ.

Wlôë 2: ÒéËQ Gñrô@è×B Kýpó koðíõðú|øBÿ ÒnAüþ ô@J WíÐ|A~ôoÿ ylû AqAuPBðùBÿ âévPBó ôÖBox

c 1/72±6/07 6/13±4/19 * 3/93±0/99| Gñrô@è×B Kýpó ðBó + GpðY + @J
d9/41±4/82 4/02±1/84 a|8/13±9/06 Gñrô@è×B Kýpó ðBó

9/81±6/43 2/12±5/33 a8/61±7/42| Gñrô@è×B Kýpó GpðY
e9/2±5/7| 3/4±7/9 b|7/6±4/31 Gñrô@è×B Kýpó @J (@J + ̂Bÿ)

koüBÖQ oôqAðú Gñrô@è×BKýpó (yad/g|hh)

ðíõðú|øB|âpôû yBøl
ìñÇÛú Þî|gÇp

|04=n

âpôû yBøl
ìñÇÛú KpgÇp

04=n

GýíBoAó
||CCSE| 

|04=n|

* DS±|naeM 

GýíBoAó koìÛBüvú GB âpôû yBøl ìñÇÛú KpgÇp: 
a|: |50/0<p||b|: |100||/0|“|p|
âpôû yBøl ìñÇÛú KpgÇpkoìÛBüvú GB âpôû yBøl Þî|gÇp:
c|: 10/0<p||d|: 100/0“p||e|: |50/0=p

Wlôë 3: koüBÖQ oôqAðú Gñrô@è×BKýpó AqðBó, GpðY ô@J koAuPBðùBÿ 
âévPBó ôÖBox

« outlier
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yíBë ypÝ AüpAó AqìñBGÏþ ÒýpAquýãBo, OpüBá ô ìdê ußõðQ oA OBCüýl
ðíõk. 

ðPBüY @qìBüzãBøþ ìÇBèÏú ÖÏéþ, ÖÛlAó O×BôR AÞõèõsüà oA ko
@èõkâþ Gñrô@è×BKýpó ìõWõk koðíõðú|øBÿ ðBó ô GpðY ô @J ðzBó kAkðl;
GB Aüò cBë uBÞñBó ìñÇÛú KpgÇpupÆBó ìpÿ, oôqAðú ìÛBküpGýzPpÿ
Gñrô @è×B Kýpó AqoAû ÒnAÿ ÒBèI ô @J ðvHQ Gú uBÞñBó ìñÇÛú Þî|gÇp
koüBÖQ ìþ| Þpkðl Þú Aüò O×BôR ðByþ AqÎBkOùBÿ ìP×BôR ÒnAüþ @ðùB
Gõk. koAüò ìÇBèÏú ì¿pÙ ðBó ô ̂Bÿ koìñÇÛú KpgÇpGýzPpAqìñÇÛú
Þî|gÇpô koGýíBoAó ìHPç Gú |CCSE ðýrGýzPpAqâpôøùBÿ yBøl øíBó
ìñÇÛú Gõk. OdÛýÛBR ânyPú ðýrì¿pÙ GBæÿ ðBó ô ̂Bÿ oA koAüò
ìñÇÛú ðzBó kAkðl.(41 ô 51), koìÇBèÏú ìB, ðBó, GpðY ô @J ìÛBküpGvýBo
GBæÿ |HAP |oA Þú GPõAðl AuPlæèþ GpGpôqqüBk |CCSE |koAüò ìñÇÛú
GByl ðzBó ðlAkðl. GB Aüò cBë, Gñrô @è×B Kýpó koüBÖPþ oôqAðú ÖÛÈ AqðBó
koGýíBoAó ìHPç Gú |CCSE |clôk |yad/g|h|6 Gõk Þú ìÏBkë Þê koüBÖQ
oôqAðú Gñrô @è×B Kýpó AqoAû osüî ÒnAüþ ko@ìpüßB (|yad/g|h| |06-04)
Gõk.(31), Aq@ðXB Þú ìB koAüò ìpcéú, ìÛlAoGñrô @è×B Kýpó oA kouBüpìñBGÐ
ÒnAüþ AðlAqû| âýpÿ ðñíõküî, ÚBkoGú Gp@ôok Þê koüBÖQ oôqAðú Gñrô @è×B
Kýpó AqoAû osüî ÒnAüþ ðHõküî.

<clAÞTpkoüBÖQ oôqAðú> ìXBqGpAÿ Gñrô @è×B Kýpó ÒnAüþ clôk
yad/g|h024 (6 ðBðõâpï/Þýéõâpï ôqó Gló/oôq) AuQ. Aüò ìÛlAoOÛpüHB«
6-5 GpAGpÞíPpAqkôqÚBGê Odíê oôqAðú kocýõAðùBÿ @qìBüzãBøþ AuQ.
GB Aüò cBë, GpAuBx KýzñùBk Þíývýõó AoôKBüþ«kouBë 2002 kôq
ôAÚÏB« Aüíò GpAÿ Gñrô@è×BKýpó koÒnA, 5-75/0 ðBðõâpï/Þýéõâpï ôqó
Gló/oôqô ìÏBkë gÇpüà koüà ìýéýõó upÆBó AuQ. ÞíýPú Îéíþ
KýzñùBk Þpkû AuQ Þú Gñrô @è×B Kýpó ìþ|OõAðl Gú ÎñõAó yBg¿þ GpAÿ
Þê |HAP |upÆBó|qA koðËpâpÖPú yõk, qüpA øíHvPãþ GvýBogõGþ Gýò
ÒéËQ Gñrô @è×B Kýpó ô ìXíõÑ |HAP |upÆBó|qA koÒnA ôWõk kAok. GpAüò
AuBx ÚloR upÆBó|qAüþ Þê |HAP |ÒnAüþ GBül 01ìpOHú GýzPpAq
Gñrô@è×BKýpó OñùB GByl, GñBGpAüò, <kôqôAÚÏB« Aüíò> Gñrô@è×BKýpó ðýrGú
ÎñõAó yBg¿þ GpAÿ ìXíõÑ |HAPupÆBó|qA koÒnA GBül Gýò 60/0-5/0
ðBðõâpï/ Þýéõâpï/oôqÚpAoâýpk. Gú Aüò OpOýI, clAÚê kôqôAÚÏB« Aüíò
GpAÿ üà Öpk GroâvBë Gú ôqó 07 Þýéõâpï, yad/g|h2/4 ô clAÞTp@ó
yad/g|h53 AuQ.(61), Aâp̂ú ìB Þê koüBÖQ oôqAðú Gñrô @è×B Kýpó oA
OÏýýò ðñíõküî, ypÞQ| ÞññlâBó koAüò Gpouþ OñùB AqoAû ÒnAÿ ÒBèI ô
@J GýzPpAqclAÞTpkôqôAÚÏB« Aüíò ÒnAüþ, Gñrô@è×BKýpó koüBÖQ
ðíõkðl.

uBqìBó GùlAyQ WùBðþ Aèãõüþ oA GpAÿ ìÛlAoGñrô @è×B Kýpó ìõWõk
ko@J Olôüò ðíõk««Þú GpAuBx @ó |tpp |7 Gñrô @è×B Kýpó ko@J, GB
AÖrAü{ gÇpAGPç Gú upÆBó ìÏlû Gú ìýrAó üà koüà ìýéýõó øípAû

AuQ. @sAðw cíBüQ ìdýÇþ ÞBèý×pðýB ðýrAÊùBoðíõkû AuQ Þú |tpp |4
Gñrô @è×B Kýpó ko@J @yBìýlðþ, AÖrAü{ gÇpGpôqupÆBðùB oA Gú ìýrAó
üà koüà ìýéýõó Gú kðHBë kAok.(71), ìÇBèÏú ìB ìýBðãýò Gñrô @è×B Kýpó
@J @yBìýlðþ oA koìñÇÛú KpgÇpô Þî|gÇpkoclôk |tpp |4 ðzBó kAk Þú
Aüò ìÛlAoGBæOpAqìÛlAoârAo}|ylû kôñl ìÇBèÏú @ìpüßBüþ (ìýBðãýò
|tpp |1) AuQ.(81), ìPõuÈ koüBÖQ oôqAðú Gñrô @è×B Kýpó @J @yBìýlðþ
koìÇBèÏú|Aÿ ko@ìpüßB clôk g|h1 Gõk (71)ô ìÇBèÏú ìB Aüò ìÛlAooA (ko
@J @yBìýlðþ ô ̂Bÿ) g|h7/9 koìñÇÛú KpgÇpô|g|h5/7 koìñÇÛú
Þî|gÇpupÆBó ìpÿ ðzBó kAk. |HAP | @J @yBìýlðþ ìþ|OõAðl GB gÇp
AGPç Gú upÆBó ìpOHÈ GByl. koüà ìñÇÛú KpgÇpupÆBó ìÏlû kôýò
ìÛBküpGBæÿ Gñrô @è×B Kýpó ko@J @yBìýlðþ ârAo} ylðl.(91)

Gú ÎéQ ìdlôküQ Aüò Gpouþ, Gñrô@è×BKýpó ìõWõk koGpâùBÿ ̂Bÿ üB
^Bÿ kï| Þpkû Þú koGpgþ ìÇBèÏBR, ìÛBküpGBæÿ |HAP |oA ðzBó kAkðl (02

ô 12), OÏýýò ðzl ô ìÏBkë @J @yBìýlðþ ìdBuHú âpkül.
ÒýpAqkoüBÖQ ÒnAüþ |HAP|, ìõAWùú GB |HAP |ðByþ AqøõAÿ kAgê ô

gBoZ ìñrë ðýrkoGýíBoAó ìHPç Gú |CCSE |GýzPpAqAÖpAk yBøl øíBó
ìñÇÛú ô ìñÇÛú Þî|gÇpGõk. koìÇBèÏBR ÚHéþ uùî Aüò ìõAok ðvHQ Gú
|HAP |koüBÖPþ AqÒnA ô uýãBoðB̂ýrGõk (9), GB Aüò cBë ìõAWùú
Æõæðþ|ìlR koânyPú ìíßò AuQ koìýrAó GpôqÞñõðþ upÆBó ìpÿ
koAüò ìñÇÛú Gþ|OBCSýpðHByl.

ðPýXú|âýpÿ
koìXíõÑ, Aâp̂ú koìÇBèÏú ÖÏéþ ìýrAó Gñrô @è×B Kýpó ko

ðíõðú|øBÿ ÒnAÿ ÒBèI ô @J, Gú ìÛlAoÿ ðHõk Þú GPõAðl OõÂýe|køñlû
|HAP |GvýBoGBæÿ AkoAoÿ uBÞñBó Aüò ìñÇÛú GByl; uBÞñBó ìñÇÛú
KpgÇpupÆBó ìpÿ koAüpAó ô Gú|g¿õÁ GýíBoAó ìHPç Gú |CCSE|
ðvHQ Gú uBÞñBó ìñÇÛú Þî|gÇp, Gñrô @è×B Kýpó GýzPpÿ AqÒnAÿ ÒBèI
ô @J koüBÖQ ìþ|ðíõkðl Þú ðzBó|køñlû èrôï AoqüBGþ uBüpìñBGÐ ÒnAüþ
Gñrô @è×B Kýpó WùQ Gp@ôok Þê koüBÖQ oôqAðú Gñrô @è×B Kýpó AqoAû osüî
ÒnAüþ koAüò ìñÇÛú AuQ.

uLBuãrAoÿ
Glüò ôuýéú AqcíBüQ ìBèþ kAðzãBû Îéõï Kryßþ OHpürô ìpÞr

OdÛýÛBR GýíBoüùBÿ âõAo} ô ÞHl kAðzãBû Îéõï Kryßþ OùpAó AqAüò
Kpôsû; øíýò ÆõoAqøíßBoÿ gBðî kÞPpüõu×þ koìpÞrOdÛýÛBR
GýíBoüùBÿ âõAo} ô ÞHl kAðzãBû Îéõï Kryßþ yýpAqô gBðíùB ìdílÿ
ô âõâçðþ koâñHl ¾íýíBðú Ozßpô ÚlokAðþ ìþ| âpkk. 

||kÞPpcßíþ|ôøíßBoAó 
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Benzo Alpha Pyrene and Esophageal Cancer

Dietary Intake of Benzo(αα)pyrene and

Risk of Esophageal Cancer in Iran

ABSTRACT

Background: Residents of the northeastern region of Iran experience
high mortality rates from esophageal squamous cell carcinoma (ESCC).
One etiologic factor might be exposure to high levels of polycyclic
aromatic hydrocarbons, including benzo(|α|)pyrene (BαP). We examined
whether food or water are the major sources of BαP exposure in this
population.

Materials and Methods: We used a dietary questionnaire to assess
the daily intake of staple foods (rice and bread) and water in three groups:
40 ESCC cases living in the high-risk area of northeastern Iran, 40
controls from the same area, and 40 controls from low-risk area of
southern Iran. We then measured, by high-performance liquid
chromatography combined with fluorescence detection (HPLC-FL), the
BαP concentration of bread, rice, water in 90 samples obtained from
these three groups, and derived the daily intake of BαP by multiplying
daily food or water intake by their BαP concentration.

Results: Mean BαP concentration of staple foods and water was
similar and within standard levels in both areas, but the daily intake of
BαP was higher in controls from the high-risk area than in controls from
the low-risk one (91.4 vs. 70.6 ng/day, p<0.01), and remained significant
after adjusting for living place (urban, rural) and indoor PAH sources
including smoking, opium, heating and cooking fuel.

Conclusion: Although BαP levels in staple food and water were not
highly elevated, people who lived in the high-risk area may be more
exposed to carcinogenic polycyclic aromatic hydrocarbons through their
diet. Govaresh/ Vol. 12, No. 1, Spring 2007; 30-35

Keywords: Benzo(α)pyrene, Staple food, Esophageal cancer

Hakami R
Digestive Diseases Research Center,

Tehran University of Medical Sciences
School of Health and Nutrition, Tabriz

University of Medical Sciences

Mohtadinia J
School of Health and Nutrition, Tabriz

University of Medical Sciences

Etemadi A
Digestive Diseases Research Center,

Tehran University of Medical Sciences 
Department of Epidemiology and

Biostatistics, Tehran University of
Medical Sciences

Nemati M
Drug Applied Research Center, Tabriz

University of Medical Sciences

Pourshams A
Digestive Diseases Research Center,

Tehran University of Medical Sciences

Islami F
Digestive Diseases Research Center,

Tehran University of Medical Sciences

Nasrollahzadeh D
Digestive Diseases Research Center,

Tehran University of Medical Sciences

Saber Firoozi M
Department of Medicine, Shiraz
University of Medical Sciences

Birkett N
Department of Epidemiology and

Community Medicine, University of
Ottawa, Ottawa, Canada

Kamangar F
Nutritional Epidemiology Branch,

Division of Cancer Epidemiology and
Genetics, National Cancer Institute,

Bethesda, MD, USA

Boffetta P
International Agency for Research on

Cancer, Lyon, France

Malekzadeh R
Digestive Diseases Research Center,

Tehran University of Medical Sciences

Corresponding Author:
Reza Malekzadeh M.D.,

Digestive Diseases Research
Center, Shariati Hospital,

Kargar-e-Shomali Ave., Tehran,
14114, Iran.

Tel: +98 21 88012992
Fax: +98 21 22253635

E-mail: malek@ams.ac.ir

 


