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The final treatment for diabetes is transplantation of islets of Langerhans. One of the new proposed
methods for immunological preservation of transplanted cells is coating of cell surface by polyeth-
ylene glycol. In this study, the surface of islets of Langerhans was coated by cyanuric chloride acti-
vated methoxy polyethylene glycol. The effect of polymer coating, at two different reaction times
and polymer concentrations, by immunological and morphological tests on the cells, was studied. A
decrease of 47-76.5% in the immunological response against the coated cells, in comparison to con-
trol samples, was observed. Also, morphologically, these coated cells were more stable.
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)¬° ¬ô ¶Ç¦ 03 ô nim09( ô ÒéË• �éýí± )¬° ¬ô ¶Ç¦ 4 ô 04 ìýéþ|â±ï

‹± ìýéþ|èý}± {ÏéýÜ ¶éõèþ( ‹±°¶þ º~ð~. Æ±…¤þ „²ì†ü¼|ø† ¬° ›~ôë 1

‹ý†ó º~û …¶•. ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ Þú ¬° º±…üÈ ‹ý†ó º~û ¬°

›~ôë 1 ‹† GEPm| ô…Þñ¼ ¬…¬ð~€ ‹ú ìñËõ° …°²ü†‹þ Þ†°…üþ �õº¼

�éýí±ÿ ‹† èí×õ¶ý•|ø† ìœ†ô° º~û ô ìý³…ó {±º¦ 2-LI| {õ¶È

èí×õ¶ý•|ø† ‹† …¶}×†¬û …² Þý• …æü³… {©íýò ²¬û º~ ]02[.

|ð}†ü� ô ‹¥™

…{¿†ë �éýí± ÖÏ†ë º~û ‹ú ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧

|¬° …üò ‹±°¶þ€ |›³…ü± æðã±ø†ð̧ ìõºþ€ ‹ú ¬èýê ºŒ†ø• ìõ›õ¬€ ‹ú

Îñõ…ó ì~èþ ‹±…ÿ ðíõðú …ð·†ðþ …¶}×†¬û º~û …¶•. ¬° ø± ¬ô ìõ°¬€ ›³…ü±

µ µ

531

�õº¼|¬øþ ¶Ç¦ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ ‹†  |�éþ|…{ýéò âéýßõë ÖÏ†ë º~û ¶íý±û ø†ºíþ ðœØ „‹†¬ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 

›~ôë 1-Æ±…¤þ Ö†Þ}õ°üê Þ†ìê€ ‹† ¬ô ì}Óý± ¬° ¬ô ¶Ç¦ ‹±…ÿ

¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧.

ÒéË• �éýí± )Lm/gm|( ì~– ²ì†ó ô…Þñ¼ )nim|( ºí†°û „²ì†ü¼

4

4

04

04

03

09
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09
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2
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æðã±ø†ð̧ üà Þ�·õë Ò»†ÿ ̈†°›þ ¬…°ð~ Þú �±ô{‰ýò|ø†ÿ ¶Ç¦

Ò»†ÿ …üò Þ�·õë€ ø~Ù …¾ç§ ‹† �éýí± ø·}ñ~. �±ô{‰ýò|ø†ÿ …üò Ò»†€

ð·Œ• ‹ú �±ô{‰ýò|ø†ÿ Ò»†ÿ ¶éõèþ �†ü~…°{± ‹õ¬û ô º~– ›†üã³üñþ

„ðù† Þí}± …¶•. ‹ñ†‹±…üò€ �õº¼ �éýí±ÿ ì~– ²ì†ó ‹ý»}±ÿ ¤×Ì

ìþ|ºõ¬ ]6[. ²ðœý±ø†ÿ �éýí±ÿ ‹ú ¬°ôó ›³…ü± æðã±ø†ð̧ ð×õ®

ðíþ|Þññ~€ ‹éßú ‹† Þ�·õë Þç´ðþ „ðù† �ýõð~ ‹±Ú±…° ìþ|Þññ~. ¬° ð}ýœú€

�éýí± ðíþ|{õ…ð~ ‹† ¶éõë|ø†ÿ ¬…̈ê ›³…ü± ô…Þñ¼ ¬ø~ ]02[.

‹±°¶þ ô…Þñ¼|ø†ÿ …üíñþ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ ‹† ¶éõë|ø†ÿ

ì©éõÉ èí×õ¶ý•|ø† ¬° º±…üÈ „²ì†ü»ã†øþ

¶éõë|ø†ÿ ‹ýã†ðú ü† ‹ú Æõ° ì·}Ûýî {õ¶È ¶éõë|ø†ÿ ¶†ì†ðú …üíñþ

ìý³‹†ó€ ‹ú Îñõ…ó �†¬{ò ºñ†̈}ú º~û ü† ¬° …÷± „²…¬ º~ó ô {í†¹

�±ô{‰ýò|ø†ÿ ¶Ç¥þ ü† {±º¥þ ̈õ¬ ‹† ¶éõë|ø†ÿ …üíñþ {í†¹ ‹±Ú±…°

ìþ|Þññ~. �̧ …² …üò ºñ†¶†üþ …ôèýú€ èí×õ¶ý•|ø† ÖÏ†ë º~û ô …ðõ…Ñ

¶ý}õÞýò|ø† )ì†ðñ~ 2-LI(  °… {±º¦ ìþ|Þññ~ Þú ‹†Î™ ÖÏ†ë º~ó ô {ß˜ý±

¶†ü± èí×õ¶ý•|ø† º~û ô {©±ü� ¶éõë|ø†ÿ ‹ýã†ðú )›³…ü± æðã±ø†ð̧(

°… ‹ú „ðù† …èÛ† ìþ|Þñ~. …ì†€ �õº¼ ¬…¬ó ¶Ç¦ ¶éõë|ø†ÿ ›³…ü±

æðã±ø†ð̧ ‹† GEPm€ …² ¶éõë|ø† ¬° ‹±…‹± ¶†ì†ðú …üíñþ ¤í†ü•

ìþ|Þñ~. …÷± ¤í†ü}þ …üò ðõÑ �éýí±€ ‹ú Æõ° Îí~û ð†ºþ …² ¤œî ÖÃ†ÿ

‹³°å …ºÓ†ë º~û ‹ú ô¶ýéú ²ðœý±ø†ÿ ‹·ý†° „‹~…°€ …ðÏÇ†Ù|�̄ü± ô

ì}¥±á GEPm¬° …Æ±…Ù ¶éõë …¶•. …üò �õº¼ �éýí±ÿ€ ‹ú Æõ°

ìõö÷±ÿ …² {í†¹ ¶éõë -¶éõë ‹† èí×õ¶ý•|ø† ô ðý³ „²…¬ º~ó

#„ð}þ|́ó|ø†ÿ ¶Ç¦ ¶éõë|ø†ÿ �ýõð~ÿ )›³…ü± æðã±ø†ð̧( ›éõâý±ÿ

ìþ|Þñ~. ¬° ð}ýœú {±º¦ 2-LIÞî º~û€ èí×õ¶ý•|ø† Þí}± {ß˜ý± º~û ô

…ìß†ó ºñ†¶†üþ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ Þí}± ìþ|ºõ¬. …Ö³ôó ‹±

…üò€ �õº¼ �éýí±ÿ ‹†° …èß}±üßþ ̈†èÀ ¶éõë|ø† °… ìþ|�õº†ð~ Þú …üò

Î†ìê ðý³ …² {í†¹ ¶éõë -¶éõë ›éõâý±ÿ ìþ|Þñ~ ]22€02[.

ð}†ü� ô…Þñ¼|ø†ÿ ì©éõÉ èí×õ¶ý•|ø† ‹† ¶éõë|ø†ÿ ›³…ü±

æðã±ø†ð̧€ Þú ìÇ†‹Ü º±…üÈ ‹ý†ó º~û ¬° ›~ôë 1 ‹† �éýí± �õº¼ ¬…¬û

º~û ‹õ¬ð~€ ¬° ›~ôë 2 ô ºßê 1 ‹ý†ó º~û|…ð~. �†¶ª|ø†€ ìý³…ó 2-LI

{±º¦ º~û …² èí×õ¶ý•|ø†€ ‹ú ¾õ°– ìý†ðãýò 3 {ß±…°…ð~.ìñ¥ñþ Þñ}±ë

èí×õ¶ý•|ø†€ ‹ý†ðã± ¤†è• �†üú€ ‹~ôó {¥±üà …¶•. ìñ¥ñþ Þñ}±ë

›³…ü± æðã±ø†ð̧€ �†¶ª èí×õ¶ý•|ø† °… ¬° ‹±…‹± ¶éõë|ø†ÿ ›³…ü±

æðã±ø†ð̧€ ‹~ôó |�õº¼ �éýí±ÿ ð»†ó ìþ|¬ø~ ô ìñ¥ñþ|ø†ÿ ì±‹õÉ

‹ú „²ì†ü¼|ø†ÿ 1 {† 4€ �†¶ª èí×õ¶ý•|ø† °… ¬° ‹±…‹± ¶éõë|ø†ÿ ›³…ü±

|æðã±ø†ð·þ Þú ‹± …¶†¹ ›~ôë 1€  ‹† �éýí± �õº†ð~û º~û|…ð~€ ‹ý†ó

ìþ|Þññ~.

ð}†ü� ¤†Þþ …² „ó …¶• Þú èí×õ¶ý•|ø† ¤~ô¬ ¬ô °ô² ²ì†ó ðý†² ¬…°ð~

{† ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ ‹ýã†ðú °… ºñ†¶†üþ Þññ~. °ô²ø†ÿ ¶õï ô

�õº¼|¬øþ ¶Ç¦ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ ‹†  |�éþ|…{ýéò âéýßõë ÖÏ†ë º~û¶íý±û ø†ºíþ ðœØ „‹†¬ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 532

›~ôë 2-ð}†ü� ô…Þñ¼|ø†ÿ ì©éõÉ èí×õ¶ý•|ø† ‹† ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧|…èØ.

)…èØ(�†¶ª|ø†€ ‹ú ºßê ìý³…ó 2-LI )Lm/gp({±º¦ º~û {õ¶È ¶éõë|ø†ÿ èí×õ¶ý• ‹ý†ó º~û|…ð~€ )Ž(|{Ï~…¬ °ô²ø†ÿ �̧ …² º±ôÑ â±ì†â̄…°ÿ èí×õ¶ý•|ø† ‹† ¶éõë|ø†ÿ Þñ}±ë ü†

�õº¼ ¬…¬û º~û ‹† �éýí±€ )ž(|¤†è• �†üú Þú èí×õ¶ý•|ø† ‹† øý¢ ¶éõë ‹ýã†ðú|…ÿ {¥±üà ð»~û|…ð~€ )¬(|¤†è}þ Þú ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ ‹~ôó �õº¼ �éýí±ÿ ‹† èí×õ¶ý•|ø†

ìœ†ô° º~û|…ð~ ô )øƒ(|¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ ìÇ†‹Ü ô…Þñ¼|ø†ÿ 1 {† 4 ‹ý†ó º~û ¬° ›~ôë 1 ‹† �éýí± �õº†ð~û º~û ô ‹† èí×õ¶ý•|ø† ìœ†ô° º~û|…ð~.|   

ô…Þñ¼ 4

)nim09 ô Lm/gm04(

ô…Þñ¼ 3

)nim03 ô Lm/gm04(

ô…Þñ¼ 2

)nim09 ô Lm/gm4(

ô…Þñ¼ 1 øƒ

)nim03 ô Lm/gm4(

¶éõë|ø†ÿ ›³…ü±

æðã±ø†ð̧ Þñ}±ë ¬

¶éõë|ø†ÿ

èí×õ¶ý• Þñ}±ë ž
ì~– ²ì†ó

)°ô²( Ž

2/51

6/12

6/4

7/73

5/64

6/52

2/94

2/68

5/91

6/12

0/03

0/7

3/32

2/72

0/8

3/71

8/12

0/61

2

4

6 

ºßê 1-ðíõ¬…° …÷± �õº¼ �éýí±ÿ ‹± ¶Ç¦ ¶éõë|ø†ÿ ›³…ü±

æðã±ø†ð̧€ ¬°¤Ãõ° èí×õ¶ý•|ø†.
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�õº¼|¬øþ ¶Ç¦ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ ‹†  |�éþ|…{ýéò âéýßõë ÖÏ†ë º~û ¶íý±û ø†ºíþ ðœØ „‹†¬ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 

Ÿù†°ï �̧ …² â±ì†â̄…°ÿ€ ‹ý»}±üò {±º¦ 2-LI)‹ú Îñõ…ó ìùî|{±üò

ô…¶Çú �ý†ìŒ± ‹ýò èí×õ¶ý•|ø†( ì»†ø~û º~û ô °ô²ø†ÿ �ñœî {† º»î€

‹ú Æõ° {Û±üŒþ ‹ý»}± èí×õ¶ý•|ø† ¶éõë|ø†ÿ ‹ýã†ðú °… ºñ†¶†üþ Þ±¬û ô

¤~…Þ±̃ {ç½ ̈õ¬ °… ‹±…ÿ ð×õ® ‹ú ¬°ôó Þ�·õë ›³…ü± æðã±ø†ð̧ ô …²

‹ýò ‹±¬ó ¶éõë|ø†ÿ ‹ýã†ðú …ðœ†ï ìþ|¬øñ~€ ‹ñ†‹±…üò ìý³…ó {±º¦ 2-LI

Þ†ø¼ ìþ|ü†‹~. ð}†ü� °ô² Ÿù†°ï ð»†ó ìþ|¬ø~€ �õº¼ �éýí±ÿ ¬° Ÿù†°

„²ì†ü¼ ‹±°¶þ º~û€ ‹ýò 5/67-74 ¬°¾~ ‹†Î™ Þ†ø¼ {±º¦ 2-LI|

{õ¶È èí×õ¶ý•|ø†ÿ ìœ†ô° º~û ‹† ¶éõë|ø†ÿ ¤†ôÿ �éýí±€ ¬° ìÛ†ü·ú

‹† ¤†è• Þñ}±ë ›³…ü± æðã±ø†ð̧€ º~û …¶•. …üò ð}ýœú€ ¬° ìÛ†ü·ú ‹†

â³…°½|ø†ÿ …°…̂ú º~û {õ¶È ¶†ü± ì¥ÛÛ†ó€ Ú†‹ê {õ›ú …¶•. ²…ÿ ô

øíß†°…ó ]32[ ð»†ó ¬…¬ð~ Þú �̧ …² ô…Þñ¼ ¶éõë|ø†ÿ ›³…ü±

æðã±ø†ð̧ ô ì¥éõë 04-01 ¬°¾~ ¶õÞ·ýñýíý~üê ì}õÞ·þ|�éþ|…{ýéò

âéýßõë€ ¬° ô²ó ìéßõèþ 5 Þýéõ ¬…è}õó€ �†¶ª …üíñþ 83-8 ¬°¾~ Þ†ø¼

ü†Ö•. øí¡ñýò€ ›†ðä ô øíß†°…ó ]02[€ ¬° Þ»• øî ²ì†ó ¶éõë|ø†ÿ

›³…ü± æðã±ø†ð̧ �õº¼ ¬…¬û º~û ‹† ì}õÞ·þ|�éþ|…{ýéò|âéýßõë

¶õÞ·ýñýíý~üê �±ô�ýõð†– ô èí×õ¶ý•|ø†€ �̧ …² 3 ô 5 °ô²

â±ì†â̄…°ÿ€ ‹ú {±{ý� 13 ô 65 ¬°¾~ Þ†ø¼ {±º¦ 2-LI| °… ì»†ø~û

Þ±¬ð~.  

ð}†ü� ºí†°½ {Ï~…¬ èí×õ¶ý•|ø†ÿ ²ð~û€ �̧ …² 7 °ô² ìœ†ô°– ‹†

›³…ü± æðã±ø†ð̧€ ¬° ›~ôë 3 ô ºßê 2 ‹ý†ó  º~û|…ð~. �†¶ª|ø†€ ‹ú

ºßê {Ï~…¬ ¶éõë|ø†ÿ ²ð~û ¬° ø± Ÿ†øà �éý• 69 ̈†ðú|…ÿ ô ìý†ðãýò

¶ú {ß±…°…ð~. Þñ}±ëèí×õ¶ý•|ø†€ ‹ý†ðã± ¤†è• �†üú€ ‹~ôó {¥±üà

…¶•. Þñ}±ë ›³…ü± æðã±ø†ð̧€ {Ï~…¬ èí×õ¶ý•|ø† °… ¬° ‹±…‹±

¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ ‹~ôó |�õº¼ �éýí±ÿ ð»†ó ìþ|¬ø~ ô

ðíõ¬…° ì±‹õÉ ‹ú „²ì†ü¼|ø†ÿ 1 {† 4€ {Ï~…¬ èí×õ¶ý•|ø† °… ¬° ‹±…‹±

¶éõë|ø†ÿ ›³…ü± |æðã±ø†ð·þ Þú ‹± …¶†¹ ›~ôë 1€  ‹† �éýí± �õº†ð~û

º~û|…ð~€ ‹ý†ó  ìþ|Þññ~.

ð}†ü� ¤†Þþ …² „ó …¶• Þú èí×õ¶ý•|ø† ¬° ìœ†ô°– ¶éõë|ø†ÿ

›³…ü± æðã±ø†ð̧ ‹~ôó �õº¼€ ‹ú ¬èýê {±º¦ ìÛ~…° ²ü†¬  2-LI)�ý†ìŒ±

‹ýò ¶éõèþ(€ ‹ú º~– {ß˜ý± º~û ô ‹ý»}±üò °º~ °… ¬…°ð~. …èŒ}ú º†ü†ó

ü†¬„ô°ÿ …¶• Þú ð}†ü� ºí†°½ èí×õ¶ý•|ø†ÿ ²ð~û€ üà �†¶ª {Û±üŒþ

…¶•€ ²ü±… …üò …¤}í†ë ô›õ¬ ¬…°¬ Þú {Ï~…¬ÿ …² èí×õ¶ý•|ø† ‹ú ¬°ôó

Þ�·õë ›³…ü± æðã±ø†ð̧ ð×õ® Þ±¬û ü† ‹±̈þ ¶éõë|ø†ÿ ›³…ü±

æðã±ø†ð̧€ �̧ …² �†°âþ Ò»†ÿ Þ�·õë€ ô…°¬ ì¥ýÈ …Æ±…Ù º~û|…ð~ ô

…ìß†ó ›~…¶†²ÿ ¬ÚýÜ …üò ¬ô ¬¶}ú ¶éõë …² üà|¬üã± ô›õ¬ ð~…°¬.

‹±°¶þ ºßê Ê†ø±ÿ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧

ð}†ü� ‹±°¶þ ºßê Ê†ø±ÿ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ Þñ}±ë )‹~ôó

�õº¼ �éýí±ÿ( ô ‹† �õº¼ �éýí±ÿ€ �̧ …² ìœ†ô°– ‹† èí×õ¶ý•|ø† ‹†

ìýß±ô¶ßõ’ ðõ°ÿ€ ‹ú {±{ý� ¬° ºßê|ø†ÿ 7-3 …°…̂ú º~û|…ð~. ºßê 3

ð»†ó|¬øñ~û ºßê Ê†ø±ÿ ¶éõë|ø†ÿ Þñ}±ë )‹~ôó �õº¼ �éýí±ÿ(

›³…ü± æðã±ø†ð̧€ �̧ …² 4 °ô² ìœ†ô°– ‹† èí×õ¶ý•|ø†¶•. {œíÐ

èí×õ¶ý•|ø†üþ Þú ¶éõë|ø†ÿ ‹ýã†ðú °… ºñ†¶†üþ Þ±¬û ô {ß˜ý± º~û|…ð~€

¬° …Æ±…Ù ›³…ü± æðã±ø†ð̧ ô {ù†›î ‹ú ¶í• „ðù† ‹ú Æõ° Þ†ìê ì»ùõ¬

…¶•. ¬° üà ìõ°¬€ ì»†ø~û ìþ|ºõ¬ Þú èí×õ¶ý•|ø† {õ…ð·}ú|…ð~ Ò»†ÿ

Þ�·õë|ø† °… �†°û Þ±¬û ô ô…°¬ ›³…ü± ºõð~. …ºß†ë 7-4 ‹ú {±{ý�€

ðí†ü†ðã± ºßê Ê†ø±ÿ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð·þ ø·}ñ~ Þú ‹±

›~ôë 3-{Ï~…¬ èí×õ¶ý•|ø†ÿ ²ð~û€ �̧ …² 7 °ô² ìœ†ô°– ‹† ›³…ü± æðã±ø†ð̧.

)…èØ(¤†è• �†üú Þú èí×õ¶ý•|ø† ‹† øý¢ ¶éõë ‹ýã†ðú|…ÿ {¥±üà ð»~û|…ð~€ )Ž(|¤†è}þ Þú ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ ‹~ôó �õº¼ �éýí±ÿ ‹† èí×õ¶ý•|ø† ìœ†ô° º~û|…ð~ ô )ž(

|¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ ìÇ†‹Ü ô…Þñ¼|ø†ÿ 1 {† 4 ‹ý†ó º~û ¬° ›~ôë 1 ‹† �éýí± �õº†ð~û º~û ô ‹† èí×õ¶ý•|ø† ìœ†ô° º~û|…ð~. 

ô…Þñ¼ 4 ô…Þñ¼ 3 ô…Þñ¼ 2 ô…Þñ¼ 1 ž
¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧

Þñ}±ë Ž
¶éõë|ø†ÿ èí×õ¶ý• Þñ}±ë …èØ

ðõÑ ô…Þñ¼ …ðœ†ï º~û ¬° ø±

Ÿ†øà

46/0 58/0 93/1 93/1 06/1 46/0 {Ï~…¬ èí×õ¶ý•|ø†ÿ ²ð~û  )5-01*(

ºßê 2-{Ï~…¬ èí×õ¶ý•|ø†ÿ ²ð~û€ �̧ …² 7 °ô² ìœ†ô°– ‹† ›³…ü±

æðã±ø†ð̧.
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�õº¼|¬øþ ¶Ç¦ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ ‹†  |�éþ|…{ýéò âéýßõë ÖÏ†ë º~û¶íý±û ø†ºíþ ðœØ „‹†¬ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 534

ºßê 3-ºßê Ê†ø±ÿ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ )Þñ}±ë€ ‹~ôó �õº¼ �éýí±ÿ( �̧ …² 4 °ô² ìœ†ô°– ‹† èí×õ¶ý•|ø† ‹† ìýß±ô¶ßõ’ ðõ°ÿ ô

‹³°å|ðí†üþ x004.

ºßê 4-ºßê Ê†ø±ÿ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ )‹† �õº¼ �éýí±ÿ€ ìÇ†‹Ü „²ì†ü¼ 1 ›~ôë 1( �̧ …² 4 °ô² ìœ†ô°–| ‹† |èí×õ¶ý•|ø† ‹†

ìýß±ô¶ßõ’ ðõ°ÿ ô ‹³°å|ðí†üþ x004.
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èí×õ¶ý•|ø† ìœ†ô° º~û|…ð~. ì»†ø~û ìþ|ºõ¬ Þú ô›õ¬ �õº¼ �éýí±ÿ

°ôÿ ¶Ç¦ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ ðÛ¼ {ù†›íþ ô {©±üŒþ

èí×õ¶ý•|ø† °… Þ†ø¼ ¬…¬û …¶•.

‹±°¶þ ²ð~û ‹õ¬ó ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧

ð}†ü� ‹±°¶þ ²ð~û ‹õ¬ó ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ �̧ …² ô…Þñ¼ ‹†

GEPm| ô ìÛ†ü·ú „ó ‹† ¶éõë|ø†ÿ ô…Þñ¼ ð~…¬û€ ¬° ºßê 8 ‹ý†ó

º~û|…ð~. ¶éõë|ø†ÿ ¶Œ³ °ðä€ ²ð~û ô Ú±ì³ °ðä€ ì±¬û ø·}ñ~. ì»†ø~û

ìþ|ºõ¬ Þú ô…Þñ¼ …{¿†ë �éýí± ‹ú ¶Ç¦ ¶éõë|ø†€ ‹†Î™ ì±å ¶éõèþ

ð»~û …¶•. ¶†ü± ì¥ÛÛ†ó ðý³ ‹† …¶}×†¬û …² GEPm| ÖÏ†ë º~û ‹†

ºßê 5-ºßê Ê†ø±ÿ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ )‹† �õº¼

�éýí±ÿ€ ìÇ†‹Ü „²ì†ü¼ 2 ›~ôë 1( �̧ …² 4 °ô² ìœ†ô°– ‹†

èí×õ¶ý•|ø† ‹† ìýß±ô¶ßõ’ ðõ°ÿ ‹³°å|ðí†üþ x004.ºßê 6-ºßê Ê†ø±ÿ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ )‹† �õº¼

�éýí±ÿ€ ìÇ†‹Ü „²ì†ü¼ 3 ›~ôë 1( �̧ …² 4 |°ô² ìœ†ô°– ‹†

èí×õ¶ý•|ø† ‹† ìýß±ô¶ßõ’ ðõ°ÿ ‹† ‹³°å|ðí†üþ: )…èØ( ô )Ž( x052

ô )ž( x004.

)…èØ(

)Ž(

)ž(
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…ü³ô¶ý†ð†– ]6[ ô ¶õÞ·ýñýíý~üê �±ô�ýõð†– ]02€32[€ ¬° ìõ°¬ ²ð~û

‹õ¬ó ¶éõë|ø†€ ‹ú ð}ýœú ì»†‹ùþ ¬¶• ü†Ö}ñ~. …¤}í†æ_ ¬°ì†ó ‹† GEP|€

›³…ü± æðã±ø†ð̧ °… ¬° ì¥ýÈ Þ»• ¤×Ì ìþ|Þñ~. GEP| ‹ú

ì¥éõë|ø†ÿ ðãú ¬…°ÿ ÎÃõ ü† ‹†Ö• ðý³ …Â†Öú ìþ ºõ¬ ]6[.

|ð}ýœú|âý±ÿ

¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ ‹† ì}õÞ·þ �éþ|…{ýéò|âéýßõë ÖÏ†ë º~û ‹†

¶ý†ðõ°üà Þé±ü~ �õº¼ ¬…¬û º~ð~. …üò �õº¼ �éýí±ÿ€ {õ…ð·• {† ¤~

Ú†‹ê ÚŒõèþ€ …² ¶éõë|ø† ¬° ‹±…‹± ¤íéú èí×õ¶ý•|ø†ÿ ‹ýã†ðú ¤×†Ê•

ºßê 7-ºßê Ê†ø±ÿ ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧ )‹† �õº¼

�éýí±ÿ€ ìÇ†‹Ü „²ì†ü¼ 4 ›~ôë 1( �̧ …² 4 °ô² |ìœ†ô°– ‹†

èí×õ¶ý•|ø† ‹† ìýß±ô¶ßõ’ ðõ°ÿ ô ‹³°âñí†üþ: )…èØ( ô )Ž( x052 ô

)ž( x004.

ºßê 8-ð}†ü� ‹±°¶þ ²ð~û ‹õ¬ó ¶éõë|ø†ÿ ›³…ü± æðã±ø†ð̧€ ‹ú

ô¶ýéú °ðä|„ìý³ÿ ‹† IP/OA|: )…èØ( ¶éõë|ø†ÿ Þñ}±ë€ ‹~ôó |�õº¼

�éýí±ÿ€ )Ž( ô )ž( ¶éõë|ø† �̧ …² ô…Þñ¼ ‹† GEPm.|
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Þñ~. ‹ñ†‹±…üò ìý³…ó {±º¦ 2-LI{õ¶È èí×õ¶ý•|ø†€ ‹ú ìý³…ó 5/67-74

¬°¾~ Þ†ø¼ ü†Ö•. …² Æ±Ù ¬üã±€ Ò»†ÿ Þ�·õë ¶éõë|ø†ÿ ›³…ü±

æðã±ø†ð̧ �õº¼ ¬…¬û º~û€ ºßê Ê†ø±ÿ ̈õ¬ °… ‹ù}± …² ¶éõë|ø†ÿ

Þñ}±ë ¤×Ì Þ±¬. øí¡ñýò ì»©À º~ Þú �õº¼|¬øþ …÷± Ú†‹ê {õ›ùþ

‹± ²ð~û ‹õ¬ó ¶éõë|ø† �̧ …² ô…Þñ¼€ ¬° ìÛ†ü·ú ‹† ¤†è• Þñ}±ë ð~…°¬.
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ô øí¡ñýò …² ô²…°– Îéõï€ {¥ÛýÛ†– ô Öñ†ô°ÿ …ü±…ó Þú ²ìýñú …üò ¶×±
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