
ìÛlìú
@uLBoOBï üà yýpüò Þññlû ì¿ñõÎþ AuQ Þú Aôèýò GBokouBë 5691 ÞzØ

âpkül ô AquBë 1891 GpAÿ AuP×Bkû koAüBæR ìPdlû ìõok OBüýl ÚpAoâpÖPú

AuQ (91). Aüò yýpüò Þññlû, kÿ KLPýlÿ cB¾ê AqOpÞýI kô Auýl@ìýñú

Òƒýƒpyƒýƒpüƒò Auƒýƒl @uƒLƒBoOƒýƒà ô Öƒñƒýƒê| @æðƒýƒò, GƒB Öƒpìƒõë yƒýƒíƒýBüþ

|L|–@uƒLƒBoOƒýƒê–L|–Öƒñƒýê| @æðýò ìPýê|AuPpAuQ (83,41,1). @uLBoOBï Gú

¾ƒõoR Kƒõkou×ýl oðä ô ÖBÚl Gõìþ|GByl Þú ÚloR yýpüò Þññlâþ @ó

061-081 GpAGpuBÞBoqAuQ ô ÖBÚl ÆÏî Öérÿ AuQ (02). Aìpôqû @uLBoOBï ko

Gý{ Aq09 ÞzõoWùBó ô Gý{ Aq0006 Öp@ôokû ÒnAüþ ô kAoôüþ AqWíéú ko

ðõyýlðþ|øBÿ Þî ÞBèpÿ ô Glôó Úñl, @J ìýõû|øB, @kAìw|øB, GvPñþ|øB,

@J ðƒHBR|øB, ìpGBøB, ðõyýlðþ|øBÿ @ìBkû Gú ¾õoR Kõko, sèú|øB ô ìBuQ

ìõok AuP×Bkû ÚpAoìþ| âýpk ô Gú ðBï|øBÿ OXBoÿ |teewsartuN| ô |litrapsA|

ðýryñBgPú ìþ|yõk (91,6,1). GB OõWú Gú ì¿pÙ gõoAÞþ Aüò ìBkû, WnJ

oôkû|Aÿ ô ìƒPBGõèývî @uLBoOBï koWõðlâBó, gõá|øB, KpüíBR|øB ô AðvBó

ìƒõok ìƒÇƒBèƒÏƒú ÚpAoâpÖPú AuQ ô ðzBó kAkû ylû Þú Aüò ìBkû kokAgê

kuPãBû ìÏlû|Aÿ–oôkû|Aÿ OõuÈ AuPpAqøB ô KLPýlAqøB Gú Auýl@ìýñú|øBÿ

uƒBqðƒlû|A} (Auýl @uLBoOýà ô Öñýê| @æðýò) ô ìPBðõë øýloôèýrìþ| âpkk

(33,71,1). AèHPú Aüò AìßBó ôWõk kAok Þú @uLBoOBï ÚHê Aqøýloôèýr, WnJ

uéƒõë|øƒBÿ ìhƒBÆƒþ oôkû âzPƒú ô kAgƒê Aüƒò uéƒõë|øB ìPBGõèýrû âpkk

(72,62). ÚBGê mÞpAuQ Þú ìPBðõë ìBkû|Aÿ AuQ Þú kokAgê AðPpôuýQ|øB

ìPBGõèýrû ðíþ| âpkk ô GçÖB¾éú ôAok âpk} uýBøpâþ GBJ ylû ô uLw ko

ÞHl Gú Öpï| @èlDýl AÞvýlû ìþ|yõk (53,81,9). ASpAR uíþ Öpï| @èlDýl ðýr

koìÇBèÏBR ìhPé×þ Gpoôÿ Þéýú ðzBó kAkû ylû AuQ Þú ðByþ AqOzßýê

@ðýõó uõKpAÞvýl ô KpAÞvýl øýloôsó AuQ (41,01).

ASƒpAR uíƒþ ìƒõAk cƒB¾ƒê AqìPƒBGƒõèývî @uLBoOBï ô Gõütû ASpAR Öpï

@èlDýl ô ìPBðõë Gƒpoôÿ Þéƒýƒú AðvBó G¿õoR OXíÐ ìBkû OõÞvýà OõAðvPú

AuQ ìõWI AüXBk ðßpôqkoOõGõë|øBÿ Þéýõÿ yõk (53,82). lebuozAô

snitraMkouƒƒBë 7002 GƒƒB OXƒõüƒr@uLƒBoOƒBï Gƒú oô} âƒBôAskoÆƒþ kôoû

AôoâBðõsðrkoìõ} ¾dpAüþ, OÓýýpAR ìõoÖõìPpüà ô øývPõKBOõèõsüà

koÞéƒýƒú Wƒñƒýƒò ìƒõ} ¾ƒƒdƒƒpADƒƒþ oA âƒƒrAo} ðƒíƒõkðƒl (12). øí̀ñýò

ìdÛÛýò ðzBó kAkû|Aðl Þú OXõürÆõæðþ ìlR @uLBoOBï Gú oô} AüíLéñQ

kAgê ìTBðú, GBÎU AüXBk OÓýýpAR ÞBouýñõsðýà koìTBðú ìõ}|øBÿ GBèÔ 06

OB 09 oôqû yl (5). AqküãpASpAR @uLBoOBï Þú OõuÈ |iztnimiS| ô øíßBoAó ko

uBë 7002 ìõok Gpouþ ÚpAoâpÖPú AuQ OBCSýp@ó Gpoôÿ ðõoôOpðvíýPpøBÿ

ìƒÓƒrÿ AuQ Þú Aüò ìBkû ÚBkoAuQ GBÎU ÞBø{ ÖÏBèýQ @ðrüíþ AuPýê

ìÇBèÏú OÓýýpAR ìõoÖõìPpüà ôøývPõìPpüà Þéýú
koìõ}|øBÿ ðBGBèÔ  ìõAWùú üBÖPú GB @uLBoOBï

qøpA ÆõÆýBó
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1|)| âpôû Îéõï KBüú, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó–AüpAó
2|)|âpôû @ðBOõìþ, kAðzãBû @qAk Auçìþ, ôAcl Kryßþ OùpAó, OùpAó–AüpAó

|(||koüBÖQ ìÛBèú:  5|  kÿ ìBû  1931  ,   |Knüp} ðùBüþ:  22  |Öpôoküò ìBû  2931)| |

|̂ßýlû 
qìýñú ìÇBèÏú:@uLBoOBï GÏñõAó üà  yýpüò Þññlû|   ì¿ñõÎþ koÆþ ̂ñl køú AgýpGú ÆõoâvPpkû|Aÿ koìõAk ÒnAüþ ìõok AuP×Bkû ÚpAoâpÖPú AuQ.

øƒlÙ:øƒlÙ ìƒÇƒBèÏú cBÂpGpouþ ASpAR kôqøBÿ ìP×BôR @uLBoOBï koOÓýýpAR ìõoÖõìPpüà ôøývPõìPpüà Þéýú koìõ} uõoÿ Gõkû AuQ.

oô}| ÞBo:42 upìõ} uõoÿ ìBkû ðtAk |C/blaB| Gú ¾õoR O¿BkÖþ Gú uú âpôû OýíBoôüà âpôû yBøl yBìê y{ ìõ} koøpâpôû OÛvýî ylðl.

âpôû|øBÿ OýíBo@uLBoOBï oA Gú OpOýI Gú ìýrAó gm001, 002 ô004 Gú AqAÿ øpÞýéõâpï ôqó Gló ôìõ}|øBÿ âpôû yBøl @J ìÛÇpoA Gú øíBó oô} Gú ìlR

12 oôq koüBÖQ ðíõkðl. koKBüBó kôoû @qìBü{ ìõ}|øB ôqó âýpÿ ylû ôGýùõ} ylðl. Þéýú oAuQ ìõ}|øB Gú oô} |E&H| oðä @ìýrÿ âpkülðl.||ðPBüY:

O×BôR ôqó Gló,  koâpôû|øBÿ OýíBoAq gm001, 002 ô004 GpÞýéõâpï ôqó Gló (891/0 ±34/1, 182/0 ±46/1ô883/0 ±06/2) koìÛBüvú GB âpôû yBøl

(931/0±56/4) ÞƒBøƒ{ ìÏñƒþ|kAoÿ oA  ðzƒBó kAk (50/0|<p|). Æƒõë,ÎƒpÅ ôÚƒÇƒpÞéýƒú|øƒB, ÞƒBøƒ{ ìÏñƒþ|kAoÿ Gýƒò âpôû|øBÿ OýíBoôyBøl

kAyQ(50/0|<p|). koìÇBèÏú øývPõìPpüà, OÓýýpAR ÚÇpÞçÖú ìõüpâþ, ÚÇpWvíà Þéýõÿ ôAoO×BÑ uéõèþ GBÖQ Kõyzþ èõèú|øBÿ Ký̀ýlû kôoô

ðrküà, koâpôû|øBÿ OýíBoðvHQ Gú âpôû yBøl kAoAÿ ÞBø{ ìÏñþ|kAoÿ Gõkðl (50/0|<p|). øí̀ñýò AðlAqû ÖÃBÿ AkoAoÿ, ÚÇpkøBðú kAgéþ èõèú|øBÿ

Ký̀ýlû kôoôðrküà ðýrkoâpôû|øBÿ OýíBoðvHQ Gú âpôû yBøl AÖrAü{ ìÏñþ|kAoÿ oA ðzBó kAkðl (50/0|<p|). ðPýXú âýpÿ|ðùBüþ:̂ñýò ðPýXú| âýpÿ

ìþ yõk Þú | @uLBoOBï ìþ|OõAðl OÓýýpAR ìõoÖõìPpüà ôøývPõìPpüà koÞéýú AüXBk ðíBül.|

ôAsû|øBÿÞéýlÿ:| |||yýpüò Þññlû, GBÖQ yñBuþ, cýõAó, Þéýú

∗)ðõüvñlû ìvõöôë: Oé×ò: 61171116-120 ðíBGp: 22233966-120     | ||ri.ca.tu.demtev@znaitoot|:liamE|

ìXéú| OdÛýÛBR kAìLryßþ, 2931, kôoû 86, yíBoû 2, 561-951

3102 ,561-951:2,86 .hcraeseR yranireteVfo lanruoJ

ìÛBèú| OdÛýÛþelcitrAlanigirO



ìXéú OdÛýÛBR kAìLryßþ, kôoû86, yíBoû 2, 2931| | 061

Þõèýò AuPpAqô ìPÏBÚI @ó, uƒƒpkok, uƒpâýXƒú, Îƒlï OÏƒBkë ô cPƒþ OzñƒY

koìƒƒõ} uƒƒõoÿ ô ìƒƒõ} ¾dpADþ âpkk (23,13). øí̀ñýò |nayrB| ko

uƒBë 4791 ô |ihsI| kouƒBë 1891 ASƒpAR ÞƒBouýñƒõsðýà @uLBoOBï oA Gú ASHBR

ouƒBðƒlðƒl (51,5). ÎõAoÅ Îíõìþ Aüƒò ìBkû GpuBgPBoøBÿ ìhPéØ Gló

ìõok ìÇBèÏú ÚpAoâpÖPñl (72,1). GB OõWú Gú ìÇBèÏBR AðXBï âpÖPú ô ìvBDê

AGƒùƒƒBï GƒpAðãýƒrÿ Þƒú koìƒõok uƒBèƒî üƒB ìƒÃƒƒpGƒƒõkó @uƒLƒƒBoOƒƒBï OƒƒõuƒÈ

|tnomirduaB| ô øƒíƒßƒBoAó kouƒBë 1002 ô |nosungaM| ô øíßƒBoAó kouƒBë

7002 ìƒƒÇƒpf âƒpküƒl, Gƒpouƒþ OÓýýƒpAR ìƒõoÖƒõìƒPpüà ô øývPõìPpüà

Þéƒýƒú ìƒPƒÏƒBÚƒI ìƒ¿ƒpÙ @uLBoOBï Âpôoÿ Gú ðËpìþ|oul (02,2). koAüò

ìÇBèÏú Aqkô ðBcýú Úzpÿ ô ìpÞrÿ Þéýú OñùB Gú ðBcýú Úzpÿ Þú AqAøíýQ

GýzPpÿ GpgõokAoAuQ, OBÞýl ìþ|yõk(61). ||

ìõAk ôoô} ÞBo||
koAüƒò Kƒtôøƒ{ 42 uƒpìƒõ} uõoÿ ðtAk |C/blaB| ìBkû, kouò 02

oôqâþ (AqyýpâpÖPú ylû) GB ôqó Aôèýú g41-21 Aqìõöuvú upï uBqÿ oAqÿ

Oùýú ô Kw AqìùýB ðíõkó ypAüÈ ìdýÇþ ìñBuI (21 uBÎQ oôyñBüþ, 21

uƒBÎƒQ OƒBoüßƒþ, kìƒBÿ Gýƒò C
o

42-22, @J ô ÒƒnA Gƒú ¾ƒõoR ðƒBìdlôk

(43,52) Gƒƒú ìƒlR 42 uƒBÎƒQ Gƒú ìñƒËƒõoÎƒBkR Þƒpkó Gƒú ìdýÈ Wlül

ðãùƒlAoÿ yƒlðƒl. WùQ AðXBï Aüò OdÛýÜ Kw AqSHQ Þpkó ôqó Aôèýú,

ìƒõ}|øƒB Gƒú ̂ùƒBoâpôû ìvBôÿ 6 OBüþ yBìê uú âpôû OýíBoô üà âpôû

yBøl OÛvýî ylðl. âpôû|øBÿ OýíBo, @uLBoOBï oA kokôqøBÿ gm001, 002 ô

004 Gú AqAÿ øpÞýéõâpï ôqó Gló Gú oô} âBôAsGB AuP×Bkû Aquõðl ìÏlÿ Gú

ìlR uú ø×Pú koüBÖQ Þpkðl ô Gú âpôû yBøl ÖÛÈ @J ìÛÇpÖBÚl øpâõðú

ìBkû AÖrôkðþ ô kÚýÛB« Gú øíBó oô} OXõürâpkül. koKBüBó kôoû @qìBü{

ìƒõ}|øƒB ìXlkA« ôqó| âýpÿ ylû ô uLw OõuÈ ÞépôÖpï Gýùõ} ylðl.

Kw AqGBqðíõkó ìdõÆú yßíþ ô ÚHê AqgBoZ Þpkó Þéýú Aqc×pû yßî,

WùQ ìÇBèÏú ìõoÖõìPpüà Þéýú, Æõë, ÎpÅ ô ÂhBìQ Þéýú oAuQ øp

ìƒõ} OƒõuÈ ÞBèýHpküXýPBë ìõok AðlAqû| âýpÿ ÚpAoâpÖQ. Kw AqgBoZ

Þƒpkó Þéýƒú oAuƒQ ô yvPzƒõGƒB uƒpï Öýƒrüƒõèƒõsÿ, GƒBÖƒQ|øBÿ AÂBÖþ ô

^pGþ|øBÿ AÆpAÙ Þéýõÿ WlA ylû ô GÏl AqAüò ìpcéú GB AuP×Bkû AqOpAqôÿ

AèßPƒpôðýßƒþ ôqó kÚýƒÜ @ó OÏýýƒò âpkül. WùQ ìÇBèÏú øývPõìPpüà

Þéýú, Þéýú oAuQ GB Gp} Æõèþ Gú kô ðýíú ìvBôÿ OÛvýî ô WùQ SHõR ko

GƒBÖƒpÖƒpìƒBèýƒò 01% ÚƒpAoâƒpÖQ. uLw GB AuP×Bkû Aqoô}|øBÿ oAüY Oùýú

ìÛBÆÐ GBÖPþ, Gp}|øBüþ Gú ÂhBìQ m6-5 Aqðíõðú|øB Gú kuQ @ìlðl ô GB

øƒíƒƒBOƒƒõÞƒvýéýƒò ô ADƒõqüƒò |)E&H(| oðƒä| @ìýƒrÿ âƒpküƒlðƒl. AqìÛƒBÆƒÐ

oðƒä| @ìƒýƒrÿ ylû AqøpÞéýú, 8 ìÛÇÐ Gú ¾õoR O¿BkÖþ AðPhBJ ô Aqøp

ìƒÛƒÇƒÐ 3 ìƒýƒlAó küƒl OƒõuƒÈ ÖƒPƒõìƒýƒßƒpôuƒßƒõN ìƒXƒùƒrGƒú ðpï|AÖrAo

|noisivoixaìõok Îßw|GpkAoÿ ÚpAoâpÖQ. GB AuP×Bkû AqO¿BôüpGú kuQ

@ìƒlû koøpìýlAó kül, ÚÇpWvíà Þéýõÿ, ÚÇpÞçÖú ìõüpâþ, AðlAqû

ÖÃƒBÿ AkoAoÿ (ìýBðãýò AðlAqû ÖÃBÿ AkoAoÿ koÚÇI ÎpôÚþ ô AkoAoÿ),

ÚƒÇƒpkøƒBðƒú kAgéþ èõèú|øBÿ Ký̀ýlû kôoô ðrküà ô ðýrAoO×BÑ AKþ|Oéýõï

èõèú|øBÿ ìnÞõokoøíú âpôû|øBÿ OýíBoô yBøl Gú ÆõoüßvBó AðlAqû| âýpÿ

âpkül. æqï Gú mÞpAuQ Þú GB OõWú Gú Aüò ðßPú Þú koøñãBï Gp}| âýpÿ,

ìÛƒBÆƒÐ èƒõèú|øBÿ AkoAoÿ ô ðýrWvíà|øB ô ÞçÖú ìõüpâþ Gú cBèQ|øBÿ

ìhPéƒØ Æƒõèƒþ, ÎpÂþ ô ìõoJ Gp} ìþ|gõoðl, ìÏýBoìõok ðËpkoAüò

Ktôø{, AðlAqû| âýpÿ ìÛBÆÐ ÎpÂþ ô ÞíPpüò AðlAqû Wvíà|øBÿ Þéýõÿ

ô ÞíPpüò ÎpÅ køBðú kAgéþ èõèú|øBÿ Ký̀ýlû kôoô ðrküà Gõkû AuQ.

ìýBðãýò AÚÇBocB¾ê AqAðlAqû| âýpÿ SHQ ô ìõok OXrüú ô Odéýê @ìBoÿ ÚpAo

âƒƒpÖƒƒQ. WƒùƒƒQ OƒXƒƒrüƒƒú @ìƒƒBoÿ Aqoô} @qìƒƒõó ôAoüƒBðƒw üƒà|ÆƒpÖƒú

)avonAyaWenO(ô OƒvƒQ OƒÏÛýHþ OõÞþ |)yekuT(| AuP×Bkû âpkül.

@uLBoOBï ìõok AuP×Bkû koAüò Ktôø{ Kõkou×ýl oðä GB Öpìõë yýíýBüþ

|5O2N81H41C| ìƒd¿õë ypÞQ GBqoâBðþ uýãíB GB yíBoû |3-162-542

.oN .CE| Gõk. ||

ðPBüY
ðPBüY cB¾ê AqAüò ìÇBèÏú ðzBó kAk Þú AgPçÙ ôqó Gló ìõ}|øBÿ

âpôû|øBÿ OýíBokoìÛBüvú GB âpôû yBøl AqèdBÍ @ìBoÿ ÞBø{ ìÏñþ|kAoÿ

kAoðƒl (50/0|<p|). ÚƒBGê mÞpAuQ Þú koâpôû|øBÿ OýíBo, AgPçÙ koôqó

Gló koâpôû OýíBoylû GB gm004 @uLBoOBï Gú AqAÿ øpÞýéõâpï ôqó Gló ko

ìÛBüvú GB âpôû|øBüþ Þú @uLBoOBï oA Gú ìýrAó gm001 ô 002 Gú AqAÿ øpÞýéõâpï

ôqó Gló koüBÖQ Þpkû Gõkðl, ôWõk kAyQ (50/0|<p|).

koìÇBèÏú ìõoÖõìPpüà Þéýú ìõ}|øBÿ uõoÿ OýíBoüBÖPú GB @uLBoOBï,

ôqó, Æõë, ÎpÅ ô ÂhBìQ Þéýú koøíú âpôû|øBÿ OýíBoðvHQ Gú âpôû

yƒBøƒl ÞƒBøƒ{ ìÏñƒþ|kAoÿ oA ðzƒBó kAkðƒl (50/0<p), AìB koìÛBüvú Gýò

âpôû|øBÿ OýíBoGB üßlüãpAgPçÙ ìÏñþ|kAoÿ ôWõk ðlAyQ (Wlôë1).

koGpouþ øývPõìPpüà Þéýú, AðlAqû ÖÃBÿ AkoAoÿ ìõ}|øBÿ OýíBo

ylû GB @uLBoOBï koìÛBüvú GB âpôû yBøl AÖrAü{ ìÏñþ|kAoÿ oA ðzBó kAk

(50/0|<p|). koìÛƒBüvƒú âƒpôû|øƒBÿ OýíƒBoGƒB üßƒlüãpAðlAqû ÖÃBÿ AkoAoÿ

âpôøþ Þú gm002 @uLBoOBï oA Gú AqAÿ øpÞýéõâpï ôqó Gló koüBÖQ Þpkû

Gƒõk, kAoAÿ AÖƒrAüƒ{ ìÏñƒþ|kAoÿ koìÛƒBüvƒú GƒB uƒBüpâpôû|øBÿ OýíBoGõk

(50/0<p|). koìƒõok AðƒlAqû ÚƒÇpWvíà Þéýõÿ ô ÚÇpÞçÖú ìõüpâþ ko

âpôû|øBÿ OýíBoðvHQ Gú âpôû yBøl ÞBø{ ìÏñþ|kAoÿ ìçcËú âpkül

(50/0<p|). øí̀ñýƒò ÚƒÇƒpkøƒBðƒú kAgéƒþ èƒõèƒú|øBÿ Ký̀ýlû ðrküà ko

âƒpôû|øƒBÿ OýíƒBokAoAÿ AÖƒrAüƒ{ ìÏñþ|kAoÿ ðvHQ Gú âpôû yBøl Gõkðl

(50/0<p|). AoO×ƒBÑ GƒBÖƒQ Kõyzþ èõèú|øBÿ Ký̀ýlû ðrküà koâpôû|øBÿ

OýíBoÞBø{ ìÏñþ|kAoÿ oA koìÛBüvú GB âpôû yBøl kAyPñl (50/0<p|). Aq

ðƒËƒpÚƒÇƒpkøBðú kAgéþ èõèú|øBÿ Ký̀ýlû kôo, âpôû|øBÿ OýíBoðvHQ Gú

âpôû yBøl AÖrAü{ ìÏñþ|kAoÿ oA ðzBó kAkðl (50/0<p|). øí̀ñýò AoO×BÑ

GBÖQ Kõyzþ èõèú|øBÿ Ký̀ýlû kôokoâpôû|øBÿ OýíBokoìÛBüvú GB âpôû

yBøl ÞBø{ ìÏñþ|kAoÿ kAyPñl (50/0<p)|(Wlôë 2)|(O¿õüp1).
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GdU
koìƒÇƒBèÏú cBÂpAqyýpüò Þññlû ì¿ñõÎþ Gú ðBï @uLBoOBï Gú oô}

gõoAÞþ AuP×Bkû ylû AuQ. øýloôèýrAüò ìBkû koèõèú âõAo} ô øí̀ñýò

kouéõë|øBÿ ìhBÉ oôkû AðXBï ìþ| âýpk (53,92,71,1). traD| kouBë 4002

Æþ ìÇBèÏú|Aÿ ðzBó kAk Þú kÖÐ Öƒpï| @èƒlDƒýƒl Þƒú ìBkû cB¾ê AqìPBGõèývî

@uƒLƒBoOƒBï ìƒþ|GƒByƒl ðƒýrAqÆpüÜ Þéýú|øB ¾õoR ìþ| âýpk(8). ohcorT| ô

øíßBoAó kouBë 8991 ô |tslehreV| ô øíßBoAó kouBë 4002 ârAo} ðíõkðl

Þú ìõAk cB¾ê Aqøýlôèýr@uLBoOBï ô Gú|ô|ütû ìPBðõë Þú koÞHl Gú Öpï| @èlDýl

AÞvýlû ìþ| âpkk, koÞéýú OXíÐ ìþ|üBGl (63,53). |ininnaiG| ô øíßBoAó

kouBë 5002, |sirraH| ô øíßBoAó kouƒBë 4002 ô |zisaraZô øíßBoAó kouBë

7002 ârAo} ðíõkðl Þú Îlï ÖÏBèýQ üà upÿ Aq@ðrüî|øBÿ kÖBÎþ Gló Þú

kAoAÿ ÚloR @ðPþ AÞvýlAðþ koGƒBÖƒQ ÞƒHƒl ô Þéƒýƒú øƒvƒPƒñƒl, ìƒþ|OƒõAðƒñƒl

GƒƒBÎƒU OƒhƒpüƒI ÒzBF KBüú âéõìpôë|øBÿ Þéýõÿ ô ÎBìê A¾éþ @uýI Gú

GƒƒƒƒBÖƒƒƒƒQ Þéƒƒýƒƒƒƒú GƒƒƒƒByƒƒñƒƒƒl (04,31,11). |nameseehC| kouƒƒƒƒBë 3991 ô

yhtarasahtraPô øƒíƒßƒBoAó kouƒBë 6002 ðzBó kAkðl Þú Aüò Îlï ÖÏBèýQ

@ðrüíþ koASpuíýQ Öpï @èlDýl üB ÖpìBR cB¾ê AqìPBGõèýrû yló ìPBðõë

AuQ (32,7).

|snitraM| ô |lebuozA| kouBë 7002 koìÇBèÏú|Aÿ Þú koìõok ASpOXõür

@uLBoOBï Gú oô} gõoAÞþ Gú ìýrAó gm41 Gú AqAÿ øpÞýéõâpï ôqó Gló, ko

ìƒõ}|øƒBÿ ¾ƒdƒpAüƒþ @GƒvƒPƒò koÆƒþ kôoû AoâBðõsðrô oôqøBÿ 9, 01 ô 11

@GƒvPñþ AðXBï kAkðl, AÎçï ðíõkðl Þú @uLBoOBï ìþ|OõAðl ìõWI ÞBø{

ìƒƒÏƒƒñþ|kAoôqó Wñýò ìõ} ¾dpAüþ âpkk (12). øí̀ñýò koìÇBèÏBR

küãpÿ |neyugN| ô øíßBoAó kouBë 8991 ô |tnumreV| ô øíßBoAó kouBë

3002 OBCSýp@uLBoOBï oA Gú oô} gõoAÞþ Gpoôÿ ÞBø{ ôqó koAðvBó ìõok

Gpouþ ÚpAokAkðl ô ðPýXú âpÖPñl Þú ì¿pÙ @uLBoOBï GBÎU ÞBø{ ôqó ô

ÞƒñƒPƒpë ̂ƒBÚƒþ ìƒþ| âƒpkk (73,22). kceBô øíßBoAó kouBë 2002 ÆHÜ

Kƒtôøƒzƒþ GýBó ðíõkðl Þú ÞBø{ ôqó Gló OõuÈ @uLBoOBï Gú Aüò ÎéQ

AuQ Þú Aüò ìBkû ìþ|OõAðl GBÎU ÞBø{ ðõoôKLPýl |Y| ìÓrÿ ylû ô ÞBø{

Aüƒò ðƒõoôKƒLPýl Þú ðÛ{ GvýBocýBOþ koìPBGõèývî ô uõgQ ô uBqGló

kAok, GƒBÎU ÞBø{ ôqó Gló ìþ| âpkk (4). koìÇBèÏú cBÂpðýr@uLBoOBï

AcPíBæ« Gú øíýò kèýê OõAðvPú AuQ ÞBø{ ìÏñþ|kAoÿ oA Gpoôÿ ôqó Gló

ìƒõ}|øƒBÿ ðƒBGƒBèƒÔ koìÛBüvú GB âpôû yBøl AüXBk ðíBül. ôèþ |ohcorT| ô

øíßBoAó kouBë 8991 ðzBó kAkðl Þú AuP×Bkû Aq@uLBoOBï GB kôqgm002 Gú

AqAÿ øpÞýéõâpï ôqó Gló Gú oô} gõoAÞþ koìlR qìBó 01 oôqGBÎU OXíÐ

Öƒpï| @èƒlDƒýƒl ô AÖƒrAüƒ{ ôqó Þéƒýƒú koìõ} ¾dpADþ ìþ| âpkk Þú GB ðPBüY

ìƒÇBèÏú cBÂpøívõðíþ|GByl (53). øí̀ñýò |neyugN| ô øíßBoAó ko

uBë 8991 koOdÛýÛþ AÎçï ðíõkðl Þú ì¿pÙ @uLBoOBï Gú ìýrAó gm052 Gú

AqAÿ øpÞýéõâpï koAÖpAk GBèÔ GBÎU AÖrAü{ Þévýî AkoAoylû ô ènA koAÖpAk

ìvPÏl Gú uñä Þéýõÿ oüvà ÖBÞPõoìdvõJ ìþ| âpkk (22). |suiroterP|

ô seirhpmuHkouƒƒBë 9002 koOƒdÛýÛþ ðzBó kAkðl Þú OXõürgõoAÞþ

gm43, 001 ô 051 @uLBoOBï Gú AqAÿ øpÞýéõâpï ôqó Gló Æþ ìlR 73 oôqko

gpâõ} GBÎU AÖrAü{ AðlAqû ÖÃBÿ AkoAoÿ ìþ| âpkk(42). koAüò ìÇBèÏú

ðýƒr@uLBoOBï koâpôû|øBÿ OýíBoìõWI AÖrAü{ AðlAqû ÖÃBÿ AkoAoÿ ylû

|âpôû OXpGþ 3
(WB gk/gm|004)|

|âpôû OXpGþ 2
(WB gk/gm|002)|

|âpôû OXpGþ 1
(WB gk/gm|001)|

| âpôû yBøl| ||ìzh¿ú ôâpôû|

|
c

883/0 ±06/2|
cb

|182/0 ±46/1|
b

|891/0 ±34/1|
a

|931/0 ±56/4| AgPçÙ ôqó Gló (g|)

b
|300/0 ±11/0|

b
|200/0 ±01/0|

b
|300/0 ±11/0|

a
|200/0 ±41/0| ôqó Þéýú (g)|

b
|160/0 ±13/9|

b
|960/0 ±72/9|

b
|271/0 ±33/9

a
|660/0 ±20/01 Æõë Þéýú (mm)

b
|480/0 ±90/6|

b
|491/0 ±01/6

b
|271/0 ±82/6

a
|290/0 ±90/7 ÎpÅ Þéýú (mm)|

b
|470/0 ±51/5|

b
|750/0 ±11/5|

b
|521/0 ±31/5|

a
|540/0 ±56/5| ÂhBìQ Þéýú (mm)|

Wlôë 1. ìýBðãýò ôAðdpAÙ ìÏýBoôqó Gló ôìzh¿ú|øBÿ ìõoÖõìPpüà Þéýú ìõ} uõoÿ ðtAk |C/blaBkoâpôû|øBÿ OýíBoylû GB @uLBoOBï ôâpôû yBøl (6|=n|). cpôÙ ÒýpüßvBó koøp
oküØ AÖÛþ, cBÞþ AqôWõk AgPçÙ ìÏñþ|kAoGýò âpôû|øB kouÇe 50/0|<p| ìþ|GByl.

|âpôû OXpGþ 3
(WB gk/gm|004)|

|âpôû OXpGþ 2
(WB gk/gm|002)|

|âpôû OXpGþ 1
(WB gk/gm|001)|

| âpôû yBøl| ||ìzh¿ú ôâpôû|

b
|683/0 ±45/641|

c
|533/0 ±55/441

b
|004/0 ±78/641|

a
|945/0 ±99/151 ÚÇpWvíà Þéýõÿ (mmm)|

b
|581/0 ±43/021|

c
|051/0 ±00/911

b
|681/0 ±06/021|

a
|380/0 ±38/621 ÚÇpÞçÖú ìõüpâþ (mmm)

b
|701/0 ±75/43|

c
|311/0 ±96/53

b
|590/0 ±42/43

a
|721/0 ±04/82 AðlAqû ÖÃBÿ AkoAoÿ (mmm)

c
|261/0 ±37/42|

c
|941/0 ±08/42

b
|361/0 ±76/32|

a
|480/0 ±49/02 ÚÇpkøBðú kAgéþ èõèú|øBÿ Ký̀ýlû ðrküà (mmm)

c
|311/0 ±67/13|

c
|590/0 ±76/13|

b
|011/0 ±63/23|

a
|580/0 ±83/43 AoO×BÑ AKþ|Oéýõï èõèú|øBÿ Ký̀ýlû ðrküà (mmm)

c
|490/0 ±56/83|

b
|111/0 ±35/93|

b
|980/0 ±04/93

a
|811/0 ±77/23 ÚÇpkøBðú kAgéþ èõèú|øBÿ Ký̀ýlû kôo(mmm)

d
|101/0 ±53/81 |

c
|580/0 ±33/71

b
|770/0 ±48/71

a
|670/0 ±68/02 AoO×BÑ AKþ|Oéýõï èõèú|øBÿ Ký̀ýlû kôo(mmm)

Wlôë 2.|ìýBðãýò ôAðdpAÙ ìÏýBoOÏlAk Wvíà|øBÿ Þéýõÿ ôìzh¿ú|øBÿ øývPõìPpüà Þéýú ìõ} uõoÿ ðtAk |C/blaB| koâpôû|øBÿ OýíBoylû GB @uLBoOBï ôâpôû yBøl (6|=n|). cpôÙ
ÒýpüßvBó koøpoküØ AÖÛþ, cBÞþ AqôWõk AgPçÙ ìÏñþ|kAoGýò âpôû|øB kouÇe 50/0|<p| ìþ|GByl. 
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AuQ Þú GB ðPBüY ìÇBèÏú ìnÞõoøívõìþ|GByl. koìÇBèÏú cBÂp@uLBoOBï

ÚƒÇƒpkøƒBðƒú kAgéƒþ èƒõèƒú|øƒBÿ Ký̀ýƒlû ðƒrküƒà oA AÖrAü{ kAkû ô AoO×BÑ

AKþ|Oéýõï Aüò èõèú|øB oA ÞBø{ kAkû AuQ Þú Aüò AÖrAü{ ÚÇpkøBðú kAgéþ

èƒõèƒú|øƒBÿ Ký̀ýlû ðrküà Gú ÎéQ ÞBø{ AoO×BÑ GBÖQ Kõyzþ èõèú|øBÿ

Ký̀ýƒlû ðrküà Gõkû AuQ. øí̀ñýò Æþ ìÇBèÏú skcolaSô yelaKko

uƒBë 3002 ìzhƒÀ yƒlû AuƒQ Þƒú ì¿ƒpÙ gƒõoAÞƒþ ìPBðõë Þú üßþ Aq

ìd¿ƒõæR cƒB¾ƒê AqìPBGõèývî @uLBoOBï kokuPãBû ìÏlû|Aÿ– oôkû|Aÿ

AuQ, GBÎU @ðõoÿ,  @uýI cBk Þéýõÿ, @OpôÖþ, AèPùBJ Þéýõÿ ô øíBOõoÿ

koAðvBó ìþ| âpkk ô ènA Gú ÎéQ @OpôÖþ GBÎU ÞBø{ AðlAqû ÚÇpWvíà

Þéýõÿ ô ÞçÖú ìõüpâþ ìþ|yõk Þú GB ðPBüY ìÇBèÏú cBÂpkoüà oAuPB ÚpAo

kAok (82). koOdÛýÜ küãpÿ hatiraS| ô ramukalinAkouBë 0102, koüà

ìÇBèÏú cBk AGpAqkAyPñl Þú OXõürgõoAÞþ g8, 61 ô 02 Î¿Boû ìPBðõèþ âýBû

|arev eolA| Gú AqAÿ øpÞýéõâpï ôqó Gló koìõ}|øBÿ ¾dpADþ Gú ìlR 41

oôqô koüà ìÇBèÏú OdQ cBk OXõürg1, 2, 4, 8 ô 61  Î¿Boû ìPBðõèþ âýBû

arev eolAGƒú AqAÿ øƒpÞýéõâpï ôqó Gló Gú ìlR 24 oôqðPõAðvPú AuQ

øý̀ãõðú OÓýýpøývPõìPpüà koAðlAqû ÚÇpWvíà Þéýõÿ AüXBk ðíBül

Þƒú GB ðPBüY ìÇBèÏú cBÂpkoüà oAuPB ÚpAoðlAok (03). Aüò Îlï OÓýýpAR

AcƒPƒíƒBæ« Gƒú ÎéƒQ gƒõAÁ ìƒTƒHQ âýBû |arev eolA| Gõkû AuQ. GpAuBx

Kƒtôøƒ{ küƒãƒpÿ |ruopilaloG| ô øƒíƒßBoAó kouBë 9002 ðzBó kAkðl Þú

OXõürGhBoÖpï| @èlDýl Gú ìÛlAompp| 5/1 |Gú ìlR 2 uBÎQ kokô oôqAqø×Pú,

2 uBÎQ kôùBooôqAqø×Pú ô 4 uBÎQ kôùBooôqAqø×Pú, ÎéýpÒî Aüñßú

GƒBÎƒU AcƒPƒÛBó ô ksðpAuýõó GBÖQ Þéýú ô èõèú|øBÿ AkoAoÿ ìþ| âpkk, ôèþ

ðƒíƒþ|OƒõAðl GBÎU AüXBk OÓýýpAR ìõoÖõìPpüà ô øývPõìPpüà koAðlAqû

ÚÇpkøBðú kAgéþ èõèú|øBÿ Ký̀ýlû kôoô ðrküà |yõk Þú GB ðPBüY cB¾ê Aq

ìÇBèÏú cBÂpøíhõAðþ ðlAok, AìB ìõWI ÞBø{ AðlAqû ÚÇpÞçÖú ìõüpâþ

ô Wvíà Þéýõÿ ìþ| âpkk Þú GB ðPBüY Aüò OdÛýÜ ìÇBGÛQ kAok (21). AìB

ìÇBèÏú ìzBGùþ Þú OõuÈ |nesretuoW| ô øíßBoAó kouBë 7891 ¾õoR

âpÖPú cBÞþ AqAüò ìÇéI AuQ Þú ìÛBküpmpp| 0, 01 ô 02 |GhBoÖpï| @èlDýl Gú

ìlR 6 uBÎQ ko5 oôqAqø×Pú, GBÎU AüXBk OÓýýpAR øývPõìPpüà koÞéýú

ìõ} ¾dpADþ âpkül Þú GB ðPBüY Aüò OdÛýÜ ìÇBGÛQ kAok (93). Gú Æõo

O¿õüp1. AðlAqû Wvíà Þéýõÿ, ÞçÖú ìõüpâþ ôÖÃBÿ AkoAoÿ koâpôû ÞñPpë ìçcËú
ìþ|âpkk.

O¿õüp2. AðlAqû Wvíà Þéýõÿ, ÞçÖú ìõüpâþ ôÖÃBÿ AkoAoÿ koâpôû OXpGþ OýíBo
ylû GB wb/gk/gm| 001 |ìçcËú ìþ|âpkk.

O¿õüp3. AðlAqû Wvíà Þéýõÿ, ÞçÖú ìõüpâþ ôÖÃBÿ AkoAoÿ koâpôû OXpGþ OýíBo
ylû GB wb/gk/gm| 002|ìçcËú ìþ|âpkk.

O¿õüp4. AðlAqû Wvíà Þéýõÿ, ÞçÖú ìõüpâþ ôÖÃBÿ AkoAoÿ koâpôû OXpGþ OýíBo
ylû GBwb/gk/gm 004|ìçcËú ìþ|âpkk.
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Þéþ Aüò OdÛýÜ ðzBðãpAüò ìõÂõÑ AuQ Þú AuP×Bkû Aq@uLBoOBï kokôoAó

ÚƒHƒƒê AqGéƒƒõÕ yƒƒBüƒƒl GƒPƒõAðƒl ìƒõWƒI AüXƒBk OÓýýƒpAR ìƒõoÖƒõìPƒpüƒà ô

øývPõìPpüà kouBgPBoÞéýú ìõ} âpkk.
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Abstract:
BACKGROUND: Aspartame, as a synthetic sweetener, has been widely used in food

products during the recent decades and renal excretion of aspartame lasts several days.
OBJECTIVES: The aim of the present study was to investigate the dose-dependent effects of
aspartame on morphometrical and histometrical changes of the kidney in immature mice.
METHODS: 24 immature female Balb/C mice, were randomly categorized to three experi-
mental and one control groups of 6 mice each. Experimental and control groups received
aspartame100, 200 and 400 mg/kg/bw respectively and distilled water with the same method
for 21 days. At the end of the experiment, the mice were weighed and anesthetized their right
kidneys were stained with Hematoxylin and Eosin. RESULTS:body weight difference showed
significant decrease in experimental groups of 100, 200, 400 mg/kg/bw (1.43±0.198, 1.64±
0.281, 2.60±0.388) respectively compare to the control groups (4.65±0.139), length, width,
diameter and weight of kidneys had significant decrease between experimental and control
groups(p<0.05). In the case of histometrical changes, the diameter of glomeruli, diameter of
renal corpuscles and the height of epithelium of proximal and distal convoluted tubules
showed significant decrease in experimental groups compared to control group (p<0.05). The
diameter of urinary space and lumen of proximal and distal convoluted tubules, experimental
groups showed significant increase compared to control group (p<0.05). CONCLUSIONS:

This can be concluded that aspartame can induce morphometrical and histometrical changes
in mice kidney.
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Figures  Legends  and  Table  Captions

Figure 1. The diameter of renal corpuscle, glomerulus and urinary space of control group are shown.

Figure 2. The diameter of renal corpuscle, glomerulus and urinary space of treatment group exposured to 100mg/kg/bw are shown.

Figure 3. The diameter of renal corpuscle, glomerulus and urinary space of treatment group exposured to 200mg/kg/bw are shown.

Figure 4. The diameter of renal corpuscle, glomerulus and urinary space of treatment group exposured to 400mg/kg/bw are shown.

Table 1. Mean and Standard Error of body weight and morphometrical items of Balb/C mice kidney exposure to aspartame in treatment
and control groups (n=6).

Table 2. Mean and Standard Error of histometrical items of Balb/C mice kidney exposure to aspartame in treatment and control groups
(n=6). In all tables different superscript letters show significant difference at (p<0.05).


