
ìÛlìú
ÖérðÛpû GB AuP×Bkû Aqìùñluþ Oßñõèõsÿ Wlül Gú g¿õ¾ýBR ô AyßBë

gBoÝ AèÏBkû Aÿ ðõüñþ OHlüê ìþ yõk. AðXBï Aüò ìùñluþ Gú ðdõÿ AuQ

Þú ìõèßõë ðÛpû oA AqcBèQ "ìéßõèþ koyQ" Gú yßê moAR GvýBooürOHlüê

ìþ ðíBül Þú koìÛýBx ðBðõìPp|)mn(| ÚBGê AðlAqû âýpÿ AuQ. ôÚPþ Þú Aüò

moAR koAGƒÏƒBk ÞƒíƒPƒpAq|mn|001 OƒHƒlüƒê yõðl Gú ðBðõmoAR üB ðBðõKBoOýßê

ðBìãnAoÿ ìþ yõðl (81,41). ðBðõmoAR ASpAR @ðPþ GBÞPpüBüþ ìõöSpÿ oA Aq

gƒõk ðƒzƒBó ìƒþ|køƒñƒl (2). øî AÞñõó Aüò ðBðõmoAR kouBgQ KLPýløB,

KpôOEýò|øB, AôèýãõðõÞéEõOýløB ô Kçuíýl øB koüà ðõÑ uéõë gBÁ ìõok

AuƒP×Bkû ÚpAoìþ âýpðl Þú uHI c×BÊQ Aüò uéõë øB AqASpAR OhpüHþ

@ðƒrüî|øƒB ìƒþ|yƒõðƒl (6). Îƒçôû GpAüò ðBðõmoAR WùQ koìBó GvýBoÿ Aq

GýíBoÿ øBüþ Þú ðýBqìñl Gú ÒéËQ SBGPþ AqkAoô kogõó ô üB ìõok ølÙ kAoô

ÚƒpAokAkó uéƒõë øƒB ô üB AoâBó øBÿ gB¾þ, ìõok AuP×Bkû ÚpAoìþ âýpðl

(51,21). koAüƒò g¿õÁ ÎõAìê ðBðõÞLvõë ylû koìBðþ ìBðñl kAoôøBÿ

ÂƒluƒpÆƒBðƒþ Gƒú ìƒñƒËƒõoølÙ ÚpAokAkó AðPhBGþ ÎõAìê Âl Oõìõoÿ ô

AÖrAü{ ÒéËQ kAoô koìdê upÆBó ìõok AuP×Bkû ÚpAoìþ| âýpðl (61,5).

kuPýBGþ Gú Aüò ðõÑ ðBðõìõAk Gú ðËpìþ|oul GB AøíýQ GByl qüpA GvýBoÿ Aq

kAoôøƒBÿ ÂlupÆBó ASpAR ðBìÇéõJ qüBkÿ oA kAoðl. ðBðõmoAR kokoìBó

GýíBoÿ øBüþ Þú ðýBqìñl Gú cÃõokAoô kôñl WBüãBû @ðBOõìýßþ øvPñl

ìƒõok AuP×ƒBkû ÚƒpAoâýƒpðƒl (51,9). Îçôû GƒpAüƒò, ðBðõìõAk koGpðBìú|øBÿ

ìƒùƒñƒluƒþ yƒlû ô OƒlAÖÏƒþ ÞƒBoGƒpk kAoðƒl qüƒpA AuP×ƒBkû GƒBèÛƒõû @ðùƒB ko

AèßPpôðýà, cw âpøB, Wñä AÖrAoøB ô ôAÞñ{ øBÿ Aðpsÿ qAüþ ìl ðËp

ÚpAoâpÖPú AuQ. ||

ðƒÛƒpû üßþ AqìõAkÿ AuQ Þú GpAÿ uBèýBó qüBkÿ ìõok AuP×Bkû ÚpAo

âpÖPú AuQ ô ìþ OõAðl ASpAR ìùíþ oA kocl ðBðõOßñõèõsÿ Aü×BF ðíBül. ko

ìÇBèÏú cBÂpASpuíýQ  ðBðõðÛpû Gpoôÿ uéõë øBÿ GñýBkÿ ìrAðzýíþ,

ÖýHpôGçuQ ÆHýÏþ |2FH| ô AuPEõGçuQ |292G| ìõok AoqüBGþ ÚpAoâpÖPú

AuQ.

ìõAk ôoô}| ÞBo
Oùýú ðBðõmoû:ðdõû Oùýú ðBðõðÛpû koìÛBèú ÿ küãpÿ OõÂýe kAkû ylû

AuƒQ (11). Gƒú Æõogç¾ú (ìÛlAoOÛpüHþ 01 ìýéþ èýPpAqìdéõë 01 ìõë

ðýPpAR ðÛpû Gú ¾õoR ÚÇpû ÚÇpû Gú 03 ìýéþ èýPpAqìdéõë |4HBaN| GpAÿ

ìXéú| OdÛýÛBR kAìLryßþ, 0931, kôoû 66, yíBoû 4, 803-503     

ìÇBèÏú ìýrAó uíýQ ðBðõðÛpû Gpoôÿ uéõë|øBÿ GñýBkÿ ìrAðzýíþ, ÖýHpôGçuQ ÆHýÏþ
)2FH(|, ôAuPEõGçuQ |)292G(|

kæôoyùHBqqAkû
1*

cBìlAøpÿ
2

ìùlÿ uéÇBðþ
3  

cíýl  oAylÿ
4

ìdíloÂByßpârAo
5

uíýú ìõkJ
6  

ìtâBó cýlo|Kõo
7

WÏ×pocíBó ðýB
8

|  1) ìpÞrOdÛýÛBR GýõOßñõèõsÿ, AðvPýPõKBuPõoOùpAó, OùpAó– AüpAó.
2) âpôû GùlAyQ ìõAk ÒnADþ, ôAcl Îéõï ôOdÛýÛBR kAðzãBû @qAk Auçìþ OùpAó, OùpAó– AüpAó.

3) âpôû GùlAyQ ôGýíBoÿ|øBÿ @GrüBó,  kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó– AüpAó..
4) âpôû yýíþ, kAðzßlÖñþ kAðzãBû OùpAó, OùpAó– AüpAó.

5) ìpÞrOdÛýÛBR GBðà uéõèþ, AðvPýPõKBuPõoOùpAó, OùpAó– AüpAó.
6) âpôû qüvQ yñBuþ, kAðzãBû KýBï ðõoôAcl OùpAó ypÝ, OùpAó– AüpAó.

7|) ìõuvú AuPBðlAok ôOdÛýÛBR ¾ñÏPþ AüpAó,|ÞpZ– AüpAó.
8) Gh{ OdÛýÛBR ypÞQ ðBðõð¿I KBox, OùpAó– AüpAó.

|(||koüBÖQ ìÛBèú:  81 kÿ ìBû  9831  ,   Knüp} ðùBüþ:  4  ìpkAk ìBû  0931)| |

|̂ßýlû 
ðBðõOßñõèõsÿ Öp¾Q|øBÿ Gþ yíBoÿ oA GpAÿ AGlAÑ ìd¿õæR ÞBoGpkÿ A¾çf ylû Wlül GpAÿ AðP×BÑ WBìÏú AoADú ìþ|ðíBül. GBôWõk ÞBoGpk GvýBo

ôuýÐ ðBðõìõAk, AÆçÎBR Þíþ kog¿õÁ ASp@ðùB GpuçìQ AðvBó ôWõk kAok. koAüò ìÇBèÏú ASpGýõèõsüà ðBðõðÛpû Gpoôÿ uéõë|øBÿ GñýBkÿ ìrAðzýíþ,

ÖýHpôGçuQ ÆHýÏþ |2FH|, ôAuPEõGçuQ |292G| ìõok Gpouþ ÚpAoâpÖPú AuQ. ASpðBðõðÛpû Gpoôÿ Aüò uéõë|øB OõuÈ ìýßpôußõN ðõoÿ ôOßTýp

uéõèþ GB AðXBï @ðBèýrøBÿ uíýQ uéõèþ AuPBðlAok ìõok AoqüBGþ ÚpAoâpÖQ. ðPBüY ðzBó ìþ kAk Þú ASpÞzñlâþ uéõë|øB ôAGvPú Gú ÒéËQ ðBðõðÛpû ìþ|GByl

ôìÛƒlAo|05CI| @ó Gpuéõë øBÿ GñýBkÿ ìrAðzýíþ, ÖýHpôGçuQ ÆHýÏþ |2FH| ôAuPEõGçuQ |292G| Gú OpOýI Gú ìÛlAo|L/gμ| 33/6, 86/6 ô

24/3GluQ @ìl.ðPýXú âýpÿ Þéþ ðzBó kAk Þú ðBðõðÛpû Gpoôÿ uéõë|øBÿ upÆBðþ koclôk kôGpAGpGýzPpAquéõë øBÿ ÆHýÏþ ôðpìBë ASpìùBooyl oA kAok.

Aüò Klülû Gú kèýê ASpìvPÛýî ðBðõðÛpû Gpoôÿ uBìBðú Oñ×vþ uéõë ìþ|GByl. kouéõë øBÿ upÆBðþ ìýrAó ÖÏBèýQ ìýPõÞñloÿ koOñ×w uéõë GvýBoGýzPpAq

uéõë|øBÿ ÆHýÏþ ìþ|GByl Þú ìþ|OõAðl GvPpìñBuHþ GpAÿ Îñ¿pðBðõðÛpû WùQ OhpüI uéõë øBÿ upÆBðþ GByl. | |

ôAsû|øBÿÞéýlÿ:||ðBðõðÛpû, uíýQ, ÖýHpôGçuQ, uéõë|øBÿ GñýBkÿ ìrAðzýíþ, AuPEõGçuQ.

∗)ðõüvñlû ìvõöôë: Oé×ò: 08708466-120 ðíBGp: 08708466-120     | ||ri.ca.ruetsap@hedazzabhahs|:liamE|
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ìXéú OdÛýÛBR kAìLryßþ, kôoû66, yíBoû 4, 0931| 603

Oõèýl ðBðõmoAR ðÛpû qìBðþ Þú cpAoR Gú ðÛÇú Wõ} ouýl, ìõok AuP×Bkû

ÚƒpAoâpÖQ. ðBðõmoAR OHlüê ylû ô OõuÈ uýPpAR OTHQ ylû Gú ¾õoR

KƒBülAoô moAR ðBðõÚBGê cê ko@J ko@ìlðl. Þéýú ìõAk yýíýBüþ GB koWú

géõÁ GBæ AðPhBJ ylðl ô @J gBèÀ GpAÿ uBgPò ìdéõë øBÿ @Gþ ìõok

AuP×Bkû ÚpAoâpÖQ. moAR ðBðõðÛpû AqèdBÍ ìõoÖõèõsÿ (oühQ yñBuþ) GB

AuP×ƒBkû AqkuPãƒBû øýPB̂þ 0004 Außò Þññlû AèßPpôó ìýßpôußõN ô

kuPãƒBû øƒBÿ küXýPƒBë |0005ID| ìXùƒrGú ìýßpôußõN AOíýà Öõox

ìƒõok Gƒpouƒþ ÚpAoâpÖQ. AðlAqû moAR OõuÈ ânoAðló ìýßpôâpAÙ øBÿ

AèßPƒpôðƒþ cƒB¾ƒê Aq|)MET(F0102-MEJ| ô ðpï AÖrAoøBÿ ìñBuI ìõok

AðlAqû âýpÿ ÚpAoâpÖQ. OXrüú KpAÞñlâþ ìdéõë ðBðõmoû GB ÚpAokAkó @ó ko

Oƒõoÿ ÞƒpGò Kõy{ kAkû ylû GB ìw ô uLw gzà Þpkó @ó koøõA GB

kìBÿ AÆBÝ ô ìýßpôußõN AðlAqû âýpÿ yl.

ÞzQ uéõë: uéõë øBÿ  ÆHýÏþ ÖýHpôGçuQ 2FH )|091C |, |41 IP-

FF2FH(|, AuƒPƒEƒƒõGçuƒQ 292G|(enolC 1B141 A( |ô uéƒõë GñýƒBkÿ

ìrAðzýíBë AqGBðà uéõèþ AðvPýPõKBuPõoAüpAó Oùýú âpkül. uéõë øB ko

Öçuà GB AuP×Bkû AqìdýÈ ÞzQ IMPR)aresoiB( ÞzQ kAkû ylðl.

kogƒ¿ƒõÁ uéƒõë|øƒBÿ GƒñƒýƒBkÿ AqìƒdýÈ ÞzQ |MEMD| GB âéõÞrÞî

)esoculG woL()ylsiaP ,ocbiG AðƒãéƒvƒPBó) AuP×Bkû yl. Gú ìdýÈ

ÞzQ upï âõuBèú |SBF| Gú ìÛlAo01-5 ko¾l AÂBÖú âpkül. uéõë øB ko

koWú cpAoR 73 koWú uBðPýãpAk ô ÖzBoAOív×p|2OC| Gú ìÛlAo5ko¾l

@ðƒßƒõGƒú yƒlðƒl. GƒÏƒl Aq84-42 uƒBÎƒQ ÞƒzƒQ uéƒõë|øB Gú ÞØ Öçuà

^vHýlðl ô uLw GpAÿ WlAuBqÿ uéõë øB AqÞØ Öçuà AqOpüLvýò Gú

ÒéƒËƒQ 50/0 ko¾ƒl Gƒú ìƒlR 5-3 kÚƒýƒÛƒú AuƒPƒ×ƒBkû yƒl. uéƒõë øƒBÿ

uBðPpü×ýõsylû (|g×| 0041, 5 kÚýÛú) ô uLw yíBo} âpkül ô kokAgê

KéýƒQ ÞzƒQ 69 âõkÿ OÛvýî âpkül (øpâõkÿ koclôk 00001 uéõë).

KéýQ Gú ìlR 84-42 uBÎQ ko73 koWú uBðPýãpAk ô 5ko¾l ÖzBo|2OC|

ÚpAokAkû yl OB uéõë øB Gú Oú KéýQ G̀vHñl (3).

ASƒpðBðõðÛpû Gpoôx uéõë|øB: ÒéËQ øBÿ ìP×BôOþ AqðBðõðÛpû Gú øp

âõkÿ KéýQ AæürA Gú ¾õoR kôOBüþ AÂBÖú âpkül. ÒéËQ øBÿ 1, 3, 5, 01,

51, 05 ô 001 ìýßƒpôâƒpï koøƒpìýéƒþ èýPƒpAqðBðõðÛpû Gú uéõë|øBÿ GñýBkÿ

ìrAðzýíþ, ÖýHpôGçuQ ÆHýÏþ |2FH| ô AuPEõGçuQ |292G|(øpâõkÿ GB

00001 uéõë) AÂBÖú âpkül ô WíÏýQ uéõèþ GÏl AqânyQ 42 OB 84 uBÎQ

OõuÈ ìýßpôußõN ðõoÿ ìõok ìÇBèÏú ÚpAoâpÖQ.

@qìƒBüƒ{ |TTM:uéƒõë øƒBÿ qðƒlû GB AuP×Bkû Aqoô} oðä uñXþ

|TTM| ìõok @qìBü{ ÚpAoâpÖPñl (31). Gú Æõogç¾ú ìÛlAo001 ìýßpôâpï

Aqìdéõë OPpAqôèýõï qok oðä |TTM|(3-(4, 5–küíPýê OýBqôèýê–2)-2,

5–kü×ñýê OPpAqôèýõï GpôìBül) (uýãíB) |(lm/gm 5 kokAgê |SBP(| Gú øp

âõkÿ AÂBÖú yl. GpAÿ AcýBF |TTM| Gõuýéú ÖÏBèýQ ìPBGõèýßþ uéõë øB,

GB ÖÏBèýQ @ðrüî øBÿ køýlôosðBq, GpAÿ Oõèýl ìÏBkë AcýBF Þññlû øB ìBðñl

|HDAN| ô |HPDAN| KéýQ øB Gú ìlR 4-3 uBÎQ ko73 koWú uBðPýãpAk

@ðßõGú ylðl. oðä AoÒõAðþ ÖpìBqAó kokAgê uéõë ÞpüvPBë øBÿ |TTM|

oA OƒTƒHƒýƒQ Þƒpkû ô OƒõuƒÈ AuƒLƒßƒPƒpôÖƒõOƒõìPpAðlAqû| âýpÿ ylû ô uLw

uƒõKƒpðƒBOƒBðƒQ GƒpkAyPú ìþ yõðl. GpAÿ cê Þpkó ÞpüvPBë|øBÿ |TTM|

ìƒÛƒlAo|lμ|001 Aqìƒdéƒõë AüƒrôKƒpôKƒBðƒõë ô üB |OSMD| Gú øpâõkÿ AÖrôkû

âpkül. KéýQ øB Gú ìlR 51 kÚýÛú GpAÿ ÞBìê yló ôAÞñ{ Gpoôÿ yýßp

ÚpAokAkû yl ô Kw AqÞBìê yló Îíê cê yló ÞpüvPBë ÒéËQ oðä øp

âƒõkÿ OƒÏƒýƒýƒò âƒpkül. ìÛlAoìd¿õë ÖõoìBqAó GB WnJ ðõoÿ |mn|545

ðƒvƒHƒQ ìƒvƒPƒÛƒýî GƒB OƒÏƒlAk uéƒõë qðlû koøpâõkÿ KéýQ kAok. ko¾l

uéƒõë|øƒBÿ qðƒlû GB AuP×Bkû AqÖpìõë qüpGluQ @ìl: ìÛlAoWnJ ðõoÿ

uéõë øBÿ ìõok @qìBü{™WnJ ðõoÿ ðíõðú ÞñPpë |×|001.

@ðƒBèýr@ìBoÿ: Þéýú @qìBü{ øB Gú ¾õoR kôOBüþ AðXBï yl ô ðPBüY Gú

¾õoR ìýBðãýò ± AðdpAÙ ìÏýBoðzBó kAkû yl. kAkû øBÿ @qìBü{ Gú oô}

@ðƒBèƒýƒw ôAoüƒBðw |AVONA| GB AuP×Bkû Aqðpï AÖrAo|SSPS| ìõok OXrüú ô

Oƒdéƒýƒê @ìƒBoÿ ÚƒpAoâpÖQ. ìÛlAo|05CI| GB AuP×Bkû Aq@ðBèýrÒýpgÇþ Gp

AuƒBx ìƒPƒl |rednaxelA| ô øƒíßBoAó kouBë 9991 (1)  ô ðpï AÖrAo|tatsni

daphparG| AðlAqû âýpÿ yl.

ðPBüY
ASƒpðƒBðƒõðÛƒpû Gƒpoôÿ uéƒõë|øƒBÿ ÖýHpôGçuQ ÆHýÏþ GB AðlAqû| âýpÿ

cƒƒlAÚƒê ô cƒlAÞTƒpÒéƒËƒQ Aq¾×ƒpOƒB 001 ko¾ƒl Þzñƒlâƒþ AðXƒBï yƒl.

ìdBuHBR, GB @qìBü{ ðvHQ ¾õoR KnüpÖQ ô ko@qìBü{ Aôèýú ìdlôkû

ÒéËQ Aôèýú GluQ @ìl. øpÞlAï Aq@qìBü{ øB Gú ¾õoR kôOBüþ AðXBï yl.

ASpuíýQ Gpoôÿ uéõë|øB GB ìÛBküp|lm/gμ|001-1 |)mpp(| AqðBðõðÛpû AðXBï

âpÖQ ô ko¾l qðlû Gõkó uéõë øB Kw Aq84 OB 27 uBÎQ AðlAqû âýpÿ yl

(O¿Bôüp1 OB 3). clAÚê ÒéËQ Þzñlâþ kouéõë øB Gýò 5 OB 01 |mpp| OÏýýò

âƒpküƒl. ìÛlAo|05CI| kouéõèùBÿ GñýBkÿ ìrAðzýíBë GpAGp|lm/gμ|33/6

(Oƒ¿ƒƒõüƒƒp4), ÖƒýƒHƒpôGƒçuƒQ ÆƒHƒýƒÏƒþ |2FH| ìƒÏƒBkë |lm/gμ|86/6 ô ko

uéõë|øBÿ AuPEõGçuQ |292G| Gú ìÛlAo|lm/gμ|24/3 OÏýýò âpkül.

GdU ||
ðƒBðƒõOƒßñõèõsÿ Þú GB AGrAoÿ GB ìÛýBx ÞíPpAq001 ðBðõìPpupôÞBokAok

ìƒþ|OõAðl Gú ÆõoÚBGê OõWùþ koqìýñú|øBÿ mgýpû uBqÿ oAüBðú|Aÿ, ðýíú

øBkÿ øB, GýõOßñõèõsÿ, Oõèýl ô Aðpsÿ ÞBoGpk kAyPú GByl. ðBðõìPpüBë øB

ìýPõAðñl AqoAû Oñ×w AqÆpÝ ìhPéØ Gú kAgê oüú (41) uývPî âõAoyþ ô

AcPíBæ« KõuQ (8,7) ôAok ìþ yõk. AðPzBouývPíBOýà ðBðõmoAR Kw Aq

Oƒñƒ×ƒw ô gƒõoAÞƒþ ðƒzƒBó kAkû yƒlû AuƒQ (41,4). øƒí̀ñýò ðBðõmoAR

ìƒþ|OƒõAðƒl Gƒú uƒl gõðþ ð×õm Þñl (9). Aâp̂ú kAoôouBðþ AgP¿B¾þ Gú

uéƒõë ô ÎÃõAqÆpüÜ ðBðõmoAR qìýñú GvýBoAoqyíñl koÎéõï Kryßþ Gú

cƒvƒBJ ìƒþ| @üƒl ô ðƒBðƒõmoAR ìƒíƒßƒò AuƒQ Gƒú ÎƒñõAó uñvõoøBüþ GpAÿ

ìßBðývî øBÿ uéõèþ GßBooôk ôèþ ìÇBèÏBR Þíþ AqASpuíýPþ @ó øB AðXBï
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ðBðõ ðÛpû ôuéõë|øBÿ ìrAðzýíþ,ÖýHpôGçuQ ôAuPEõGçuQ703

ylû AuQ.  GvýBoÿ AqðBðõmoAR ¾ñBÎþ Oõèýl ylû Aq@èõkû Þññlû øBÿ Òýp

OXrüú yõðlâþ Gýõèõsüßþ ìBðñl qÒBë uýBû ô ÖérAR uBgPú ìþ yõðl ô ASp

Æõæðþ ìlR Aüò ìõAk øñõqyñBgPú ðzlû AuQ.

ðBðõðÛpû ASpAR @ðPþ GBÞPpüBüþ GBèÛõû Aÿ kAok. ôèþ AÆçÎBR Þíþ ko

g¿ƒõÁ ASƒpuíýQ @ó Gpoôÿ okû øBÿ ìhPéØ uéõèþ ôWõk kAok. üà

Gƒpouƒþ ðzƒBó kAk Þƒú ðƒBðƒõðÛƒpû Gú AðlAqû 5-2 ðBðõìPpÚBkoGú AüXBk ìpå

(@KLPƒõqüw) kouéõë øBÿ |alleH| GB ÒéËQ |05CI| ìÏBkë |lm/gu| 29 ìþ

yƒõk kocƒBèƒþ Þú ðýPpAR ðÛpû GB ìÛlAo71 ìýßpôâpï koìýéþ èýPpÚBkoGú

AðXBï @ó AuQ (01). øí̀ñýò koìÇBèÏú küãpÿ ASpuíýQ ðBðõðÛpû Gpoôÿ

uéõë øBÿ ìBÞpôÖBsøBÿ WlA ylû AqìdõÆú GÇñþ ìõyþ ìõok OBCüýl ÚpAo

âƒpÖƒQ (71). koOdÛýÜ cBÂp, Þú GB moAR ðBðõðÛpû Gú AðlAqû  |mn|51 ìõok

@qìƒBü{ ÚpAoâpÖQ, ðzBó kAkû yl Þú ìÛlAo|05CI| ô üB øíBó ìýrAó ASp

uíýƒQ ðƒBðƒõðÛƒpû Gƒpoôÿ uéƒõë|øBÿ GñýBkÿ ìrAðzýíþ ìÏBkë |Lm/gμ|

33/6 ô kog¿õÁ ÖýHpôGçuQ ÆHýÏþ |2FH| ìÛlAo86/6 GluQ @ìl.

WƒBèƒI OƒõWƒú @ó Þƒú ìƒÛƒlAokôqìƒõöSƒpkouéƒõë øƒBÿ upÆBó AuPhõAó

uƒBoÞõìBÿ AuPEõGçuQ |292G| ìÏBkë |Lm/gμ| 24/3 üÏñþ OÛpüHB« ð¿Ø

uéõë øBÿ ÆHýÏþ GluQ @ìl. GñBGpAüò ÖpÂýú ìHñþ GpASpupÆBó qAüþ

ðBðõðÛpû kokoAqìlR oA ìþ OõAðl ìñP×þ ðíBül ô ðzBó ìþ køl Þú ðBðõðÛpû

ðú OñùB uHI upÆBó qAüþ koÆõæðþ ìlR ðíþ yõk Géßú ìýPõAðl kokoìBó

upÆBó ðÛ{ ìõöSpÿ oA Aü×BF ðíBül.

O¿õüp2- ìÛBüvú ASpuíýQ  ðBðõðÛpû kouéõë øBÿ GñýBkÿ ìrAðzýíBë koÒéËQ øBÿ
ìP×BôOþ AqðBðõðÛpû||(|lm/gm| 05-1) |2FH| Kw Aq42 uBÎQ OõuÈ @qìõó |TTM|.
uéõë qðlû                           uéõë ìpkû

O¿õüp1- ASpÒéËQ øBÿ ìP×BôR ðBðõðÛpû (|lm/gm| 05-1) Gpuéõë øBÿ ÖýHpôGçuQ
ÆHýÏþ |2FH| Kw Aq42 uBÎQ OõuÈ @qìõóTTM.

uéõë qðlû                           uéõë ìpkû

O¿õüp3- OBCSýpðBðõðÛpû koqðlû Gõkó ôuíýQ uéõë øBÿ AuPEõuBoÞõìBÿ |292G| ko
ÒéËQ øBÿ ìP×BôOþ AqðBðõðÛpû (|lm/gm| 05-1) |2FH| Kw Aq42 uBÎQ OõuÈ @qìõó
|TTM|. uéõë qðlû                           uéõë ìpkû

O¿õüp4- AðlAqû âýpÿ ìÛlAo|05CI| kookû øBÿ uéõèþ ìõok @qìBü{ GB AuP×Bkû Aqðpï AÖrAo
|tatsni dap-hparG|. 292G|(uéõë AuPõuBoÞõìB), lleC metS M|(uéõë GñýBkÿ
ìrAðzýíþ), 2FH|(uéõë ÖýHpôGçuQ ÆHýÏþ), ôAcl |05CI| Gú ¾õoR |lm/gμ| GýBó
ylû AuQ.33.6:05CI ,lleC metS M               4.3:05CI ,292G |
86.6:05CI ,2FH

Archive of SID

www.SID.ir

www.SID.ir


ìXéú OdÛýÛBR kAìLryßþ, kôoû66, yíBoû 4, 0931| 803

A., Anvar, A. A., Rahman-Nya, J., Shokrgozar, M. A.

(2011). Toxicity study of Nanosilver (Nanocid®) on

Osteoblast Cancer Cell Line. Iran. Nano Lett. 1:11-16.

Moghimi, S. M., Hunter, A. C., Murray, J. C. (2001)

Long-circulating and target-specific nanoparticles,

Theory to practice. Pharmacol. Rev. 53: 283-318.

Mosmann, T. (1983) Rapid colorimetric assay for

cellular growth and survival: application to proliferation

and cytotoxicity assays. J. Immunol. Methods. 65:

55-63.

Oberdorster, G., Oberdorster, E., Oberdorster, J.,

(2005) Nanotoxicology: an emerging discipline

evolving from studies of ultrafine particles. Environ.

Health Perspect. 113: 823-839. 

Panyam, J., Labhasetwar, V. (2003) Biodegradable

nanoparticles for drug and gene delivery to cells and

tissue. Adv. Drug Deliv. Rev. 55: 329-347.

Sahoo, S. K., Ma, W., Labhasetwar, V. (2004)

Efficacy of transferrinconjugated paclitaxel-loaded

nanoparticles in a murine model of prostate cancer.

Int. J. Cancer. 112: 335-340.

Shavandi, Z., Ghazanfari, T., Moghaddam, K. N.

(2011) In vitro toxicity of silver nanoparticles on

murine peritoneal macrophages. Immunopharmacol.

Immunotoxical. 33: 135-40.

Warheit, D. B., Borm, P. J., Hennes, C., Lademann,

J., (2007) Testing strategies to establish the safety of

nanomaterials: conclusions of an ECETOC workshop.

Inhal. Toxicol. 19: 631-643.

12.

13.

14.

15.

16.

17.

18.

Alexander, B., Browse, D. J., Reading, S. J., Benjamin, I.

S. (1999). A simple and accurate mathematical method

for calculation of the EC50. J. Pharmacol. Toxicol.

Methods 41: 55-58.

Alt, V., Bechert, T., Steinrucke, P., Wagener, M.,

Deidel, P., Dingldein, E., Domann, E., Schenettler, R.

(2004) An in vitro assessment of the antibacterial

properties and cytotoxicity of nanoparticulate silver

bone cement. Biomaterials. 25: 4383-91.

Azari, O., Ghamsari, S. M., Aghcheloo, M. R., Dehghan,

M. M. (2007) In vitro culture of equine fibriblasts

isolated from disatal aspects of the limb of Thoroughbred

and Caspian miniature horses. J. Vet. Res. 62: 126-

130.

Borm, P. J., Kreyling, W. (2004) Toxicological

hazards of inhaled nanoparticles- potential implications

for drug delivery. J. Nanosci. Nanotechnol. 4: 521-531.

Chawla, J. S., Amiji, M. M. (2002) Biodegradable

poly(epsiloncaprolactone) nanoparticles for tumor-

targeted delivery of tamoxifen. Int. J. Pharm. 249:

127-138.

Janes, K.A., Calvo, P., Alonso, M. J. (2001)  Polysaccharide

colloidal particles as delivery systems for macromolecules.

Adv. Drug Deliv. Rev. 47: 83-97.

Kreilgaard, M. (2002) Influence of microemulsions

on cutaneous drug delivery. Adv. Drug Deliv. Rev.

54: S77-S98.

Lademann, J., Weigmann, H., Rickmeyer, C., Barthelmes,

H., Schaefer, H., Mueller, G., Sterry, W. (1999)

Penetration of titanium dioxide microparticles in a

sunscreen formulation into the horny layer and the

follicular orifice. Skin Pharmacol. Appl. Skin

Physiol. 12: 247-256.

Li, Z. Z., Wen, L. X., Shao, L., Chen, J. F. (2004)

Fabrication of porous hollow silica nanoparticles and

their applications in drug release control. J. Control

Release 98: 245-254.

Miura, N., Shinohara, Y. (2009) Cytotoxic effect and

opoptosis induction by silver nanoparticles in Hela

cells. Biochem. Biophys Res. Commun. 390: 733-737. 

Moaddab, S., Ahari, H., Shahbazzadeh, D.,  Motallebid,

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9.

10.

11.

References

Archive of SID

www.SID.ir

www.SID.ir


173

STUDY ON THE CYTOTOXICITY LEVELOF
NANOSILVER ON NATURALFIBROBLAST (HF2),

OSTEOSARCOMA(G292) AND MESENCHYMALSTEM
CELLS 

Shahbazzadeh, D.1*, Ahari, H.2, Soltani, M.3, Rashedi, H.4, Shokrgozar, M. R.5, Moaddab, S.6,
Heidarpour, M.7, Rahman-Nia, J.8

1Biotechnology Research Center,   Medical Biotechnology Group, Venom and Toxin Lab, Pasteur
Institute, Tehran- Iran.

2Food Hygiene sciences, Azad Islamic University, Science and Research Compus of Tehran,Tehran-
Iran.

3Department of Aquatic Animal's Health and Diseases, Faculty of Veterinary Medicine, University
of Tehran, Tehran-Iran.  

4Department of Chemistry, College of Engineering, University of Tehran, Tehran-Iran.                
5Cell bank Department, Pasteur Institute, Tehran-Iran.

6Biotechnology Research Center  Medical Biotechnology Group, Venom and Toxin Lab, Pasteur
Institute, Tehran- Iran.

7Institute of Standards and Industrial Researches of Iran, Karaj- Iran.
8Research Unit, Pars Nano Nasb Co, Tehran- Iran.

(Received  8  January 2011  ,  Accepted  26 July  2011)

Abstract:

Nanotechnology offers numerous opportunities for invention of new and reformed applicable
products for the benefit of human society.  In spite of a vast application of nanomaterials there is
little information about their impact on human health.  This study examines the biological activity
of nanosilver on mesenchymal, natural fibroblast (HF2), and osteoblast (G292) cells. The effects
of nanosilver on the cells were observed by a light microscope and the amplification of the cells
was assayed by using a standard cell toxicity test. The results show that the cytotoxicity depends
on nanosilver concentration. The amount of IC50 on mesenchymal stem was 6.33; and on HF2
was 6.68; and on G292 cells was 3.42 µg/L. The results show that nanosilver has two times more
of an inhibition effect on cancerous cells' growth as compared to the normal cells. This
phenomenon is due to the direct effect of nanosilver on the cell oxidation system. Due to the
extraordinary activation of the mitochondorial respiration system in cancer cells, when compared
to the normal cells, it can provide suitable opportunity for nanosilver to cause cell disruption. 

Key words: nanosilver, cytotoxicity, fibroblast, mesenchymal stem cells, osteoblast.  
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