
ìÛlìú
oÎBüQ A¾õë GùlAyQ koKpôo} Æýõo¾ñÏPþ Gú ìñËõoAuP×Bkû Gùýñú Aq

gƒõoAá ô GùHõk ÂpüI OHlüê, ÎBìê ìùíþ koìõÖÛýQ Oõèýl ìdvõJ

ìþ|yõk. oAøßBoAuBuþ WùQ GùHõk oAðlìBó ¾ñÏQ ÆýõoøíBðB ìíBðÏQ

Aqôoôk ô WBGXBüþ ÎõAìê Î×õðþ AuQ. koypAüÇþ Þú ìõöuvBR ô ÎõAìê

Oùýú ô OõqüÐ ìõAk Aôèýú gõoAá Æýõoìérï Gú oÎBüQ A¾õë Aüíñþ qüvPþ

|)ytirucesoiB(| ðývPñl, ìlüpüQ GùlAyPþ ìrAoÑ Kpôo} ÆýõokoWùQ

ìƒíBðÏQ Aqôoôk ÎõAìê Î×õðþ ÞBoÿ uhQ ô koGÏÃþ ìõAok Òýpìíßò

AuQ. GùPpüò oAøßBoGpAÿ Þî Þpkó GpôqgvBoAR ðByþ AqÎõAìê Î×õðþ

kôñýò ypAüÇþ AoOÛBÿ uývPî Aüíñþ ÆýõoAuQ Gú âõðú|Aÿ Þú uývPî

Aüíñþ Æýõoko¾õoR ôoôk ÎõAìê Î×õðþ @ìBkû KBui upüÐ GByl. ì¿pÙ

kAoôøƒBÿ ìƒdpá uývPî Aüíñþ AqWíéú èõAìýrôë G¿õoR ÞõOBû ìlR ô

øírìBó GB ì¿pÙ ôAÞvò, oô} ìñBuHþ WùQ GùHõk c×BÊQ AüXBk ylû

OõuÈ ôAÞvò|øB koÆýõoâõyPþ AuQ (72,11).

uBë|øB AuQ Þú koKryßþ ì¿pÙ ìvPípkAôoøBÿ ìdpá Aüíñþ Gú

ìñËõokoìBó GýíBoÿ|øBÿ ðByþ AqðÛÀ Aüíñþ ìpuõï ylû AuQ (61). ko

Aüò AoOHBÉ èõAìýrôë AqWíéú kAoôøBüþ AuQ Þú koìÛBküpÞî ASpOdpüßþ

ìñƒBuƒI GƒpuývPƒî Aüíñƒþ kAok ô kokoìƒBó ðÛÀ Aüíñþ ô AÖpAk ìHPç Gú

uñƒloï AÞPvƒBGƒþ ðÛÀ Aüíñþ |)suriv ycneicifedonummi namuH(

VIH| ìƒƒõok AuƒPƒ×ƒƒBkû ÚƒƒpAoìƒƒþ| âýƒpk(31,01). èƒõAìýƒrôë WƒrF gƒBðƒõAkû

GñrAìýlAqôë|øB Gú ðBï 2, 3, 5, 6, OPpAøýloô 6 Öñýê AüíýlAqôë 1 ô 2 OýBqôë GB

ôqó ìõèßõèþ adk|042AuQ Þú koKpôo} kAï ô ÆýõoGÇõoôuýÐ GÏñõAó

kAoôÿ Âƒl Aðƒãê AuP×Bkû ìþ|yõk (91). koøñãBï ì¿pÙ Æõæðþ ìlR

kAoôøƒB koÆƒýƒõoâƒõyƒPƒþ øƒíƒýƒzƒú Aüƒò ðãpAðþ ôWõk kAok Þú AcPíBë

GƒBÚƒýƒíƒBðƒló kAoô koæyƒú ìõok AuP×Bkû AðvBó AÖrAü{ üBGl. Gú kô kèýê

ì¿pÙ Géñl ìlR èõAìýrôë Gú|ìñËõoOdpüà Aüíñþ koÆýõoâõyPþ ÚBGê

OõWýú AuQ. Aôë Aüñßú ìzhÀ ylû AuQ Þú ìÛlAoGBÚýíBðlû èõAìýrôë

koæyú Æýõoÿ Þú ìÛlAogm|04 èõAìýrôë oA GÏñõAó kAoôÿ Âl Aðãê ì¿pÙ

Þpkû Gõkðl, GÏl AqânyQ 81 oôqGú ¾×pìþ|oul (7). GñBGpAüò ko¾õoOýßú

Gýò cnÙ kAoô ô ÞzPBo81 oôqÖB¾éú ôWõk kAyPú GByl GÛBüBÿ èõAìýrôë Aq

æyú cnÙ ìþ|yõk. kèýê kôï Aüñßú ìÛBküpìõok AuP×Bkû GpAÿ Odpüà

uývPî Aüíñþ GvýBoÞíPpAqìÛBküpìõok AuP×Bkû GpAÿ koìBó Aðãéþ AuQ

(12,91). GƒñƒBGƒpAüƒò ÞBoGpk Géñl ìlR ìÛBküpÞî èõAìýrôë OB 81 oôqÚHê Aq
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ASpøýloôÞépAül èõAìýrôë @yBìýlðþ GpKBui øBÿ Aüíñþ uéõèþ
ôøõìõoAë koWõWú øBÿ âõyPþ

ìdíl oôuPBDþ Îéþ|ìùp
1*

|  ìdíõk cÛýÛýBó oôkupÿ
1

|  GùBoû ìñ¿õoÿ
1

|  ÒçìpÂB ðýßHhQ GpôWñþ
2

1)  âpôû Îéõï kAìþ, kAðzßlû Îéõï ÞzBôoqÿ kAðzãBû âýçó, oyQ–AüpAó.
2)  âpôû ìýßpôGýõèõsÿ, kAðzßlû kAìLryßþ kAðzãBû OùpAó,|OùpAó–AüpAó.

|(||koüBÖQ ìÛBèú:  61  Gùíò ìBû  0931  ,   |Knüp} ðùBüþ:  32|  gpkAk ìBû  1931)| |

|̂ßýlû 
qìýñú ìÇBèÏú:||koAüò ìÇBèÏú KBui|øBÿ uéõèþ ôøõìõoAë uývPî Aüíñþ WõWú|øBÿ âõyPþ koøñãBï ì¿pÙ ìlAôï èõAìýrôë gõoAÞþ Gpouþ

yl. ølÙ:|ølÙ Aq AðXBï Aüò ìÇBèÏú, OÏýýò GùPpìÛlAoèõAìýrôë @yBìýlðþ GpAÿ Odpüà uývPî Aüíñþ WõWú|øBÿ âõyPþ Gõk. oô} ÞBo:Aüò

@qìƒBüƒ{ GB AuP×Bkû Aq 052 ÚÇÏú WõWú âõyPþ (ðpôìBkû) üà|oôqû Aq uõüú oAx GB ìýBðãýò ôqó g|2/04AðXBï yl. ASpìÛBküp¾×p(yBøl|0L|),

5/3(5/3L), 7(7L), 41 |)41L(| ô82 |)82L(| L|/gm èõAìýrôë @J @yBìýlðþ Gú|ÆõoìlAôï Aq oôq 5 OB 52 koÚBèI Æpf ÞBìç« O¿BkÖþ GB AuP×Bkû Aq

@qìBü{ ÖBÞPõoüê ko5 OßpAoìõok Gpouþ ÚpAoâpÖQ. AoqüBGþ KBui|øBÿ Aüíñþ uéõèþ Gú Þíà OroüÜ kAgê KõuPþ ÖýPõøíBâéõOýñýò |)P-AHP(||ko

^ýò KõuPþ GBë (oôq KBðrkøî) ôAðlAqû| âýpÿ ÂhBìQ KõuQ GÏl Aq 42 ô84 uBÎQ AðXBï yl. AðlAqû| âýpÿ KBui|øBÿ Aüíñþ øõìõoAë GB AuP×Bkû Aq

OroüÜ ÎÃçðþ ìdéõë 52% âéHõë Úpìrâõu×ñl |)CBRS(||kooôqøBÿ 7 ô12 Kpôo} ôOÏýýò OýPp@ðPþ|GBkÿ||GgI|| Îéýú âéHõë Úpìrâõu×ñl ko

oôqøBÿ 7, 41, 82, 53 ô24 Kpôo} Aq ÆpüÜ @qìBü{  @âéõOýñBuýõó AðXBï yl.ðPBüY:KBui|øBÿ Aüíñþ uéõèþ Gú |P|| koOýíBoøBÿ 7Lô41|L (Gú|OpOýI

272/0 ô502/0) Gú|ÆõoìÏñþ|kAoÿ OdQ OBCSýpèõAìýrôë ÚpAoâpÖQ (50/0||<p|). OýPp@ðPþ|GBkÿ | Îéýú |CBRS| koOýíBo41L |(61/6) Gú|ÆõoìÏñþ|k||Aoÿ

ðvHQ Gú uBüpOýíBoøB GBæOpGõk (50/0||<p|).ì¿pÙ ìlAôï ôìÛBküpìhPéØ èõAìýrôë OBCSýpÿ Gp¾×BR æyú WõWú|øBÿ âõyPþ ðlAyQ (50/0||>p||).

ðPýXƒú| âýpÿ|ðùBüþ:||AuP×Bkû Aq èõAìýrôë @yBìýlðþ Gú|ÆõoìlAôï koìÛBküpÞî (OB L/gm41|)ìõWI OÛõüQ KBui|øBÿ Aüíñþ uéõèþ ôøõìõoAë

WõWú|øBÿ âõyPþ ìþ|yõk.

ôAsû|øBÿÞéýlÿ:|èõAìýrôë, | uývPî Aüíñþ, WõWú âõyPþ.

∗) ðõüvñlû ìvõöôë: Oé×ò: 2820966-1310 ðíBGp: 1820966-1310     | ||ri.ca.naliug@ieatsoor|:liamE|
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ÞzPƒBoGçìƒBðƒÐ AuƒQ. Aâƒp̂ƒú ìƒÇƒBèÏƒBOƒþ kog¿ƒõÁ ASƒpèƒõAìýrôë Gp

KBui|øBÿ Aüíñþ AðXBï ylû AuQ ôèþ ASpì¿pÙ ìlAôï Aüò kAoô GpuývPî

Aüíñþ Æýõoìõok ìÇBèÏú ÚpAoðãpÖPú AuQ. ølÙ AqAüò ìÇBèÏú Gpouþ ASp

ì¿pÙ ìlAôï èõAìýrôë GpKBui|øBÿ Aüíñþ øõìõoAë ô uéõèþ ÆýõoAuQ.

ìõAk ôoô} | ÞBo
OdÛýÜ cBÂpkoôAcl ìpÒlAoÿ kAðzãBû âýçó AðXBï yl. ìPõuÈ

AoOƒ×ƒBÑ AüƒvƒPƒãƒBû ìƒrGƒõoAquƒÇe koüB m01, kAoAÿ @J ô øõAÿ ìpÆõJ ô

ìPõuÈ koWú cpAoR koAüò ìñÇÛú C
o

|8/51 AuQ. uBèò Kpôo} kAoAÿ

m|21 ÎpÅ, m52Æõë ô m3 AoO×BÑ koôuÈ ô koÞñBoû|øB m5/2 Gõk. kAgê

uƒBèò GB AuP×Bkû AqÚ×w|øBüþ Gú Æõë 6/1, ÎpÅ 8/0 ô AoO×BÑ m1 Gú 52

Gƒhƒ{, OƒÛvýî yl. Aüò ìÇBèÏú GB AuP×Bkû Aq052WõWú|øBÿ âõyPþ GB

ìƒýBðãýò ôqðþ g2/04, GÇõoìhéõÉ AqøpkôWñw Aquõüú OXBoÿ oAx

AðXBï yl. AqqìBó ôoôk WõWú|øB Gú ìlR 21 uBÎQ, ìdéõë @J ô yßpGB

ÒéËQ 5 % Gú øípAû KõkoìõèPþ ôüPBìýò + AèßPpôèýQ (kAìépAó, AüpAó) Gú

ðvHQ 1 koørAoAuP×Bkû yl. WõWú|øB Gú ìlR KñY oôqG¿õoR WíÏþ GB

Wýpû Ký{|kAó OÓnüú ylðl ô kooôqKñXî ôqó Þzþ ylû ô OÏlAk 01 ÚÇÏú

WõWú âõyPþ GB ìýBðãýò ôqó g47 koÚ×w|øB ÚpAokAkû ylðl. ðõokøþ

Gƒ¿ƒõoR 32 uƒBÎQ oôyñBüþ ô 1 uBÎQ gBìõyþ koüà kôoû 42 uBÎPú

¾õoR âpÖQ. kìB kooôqAôë C
o

23 Gõk ô GB ÞBø{ C
o

2 koø×Pú Gú C
o

|12 OB

@gpkôoû Kpôo} ouýl. ||

Wýpû @ÒBqüò Aq5 OB 12 oôqâþ ô Wýpû oyl Aq22OB 24 oôqâþ Oùýú ô ko

AgPýBoWõWú|øB ÚpAoâpÖQ. ìõAk ìÓnÿ Wýpû|øB GÇõoüßvBó ô GpAuBx

Oƒõ¾ƒýú CRN|(81) Gõk. AWrA ô OpÞýI yýíýBüþ Wýpû|øB koWlôë 1 ðzBó

kAkû ylû AuQ. koÆõë kôoû Kpôo}, WõWú|øB Gú @J ô gõoAá kuPpuþ

ìƒlAôï kAyƒPƒñl. KõkoèõAìýrôë (kAìépAó, AüpAó) ko@J @yBìýlðþ GÇõo

ìlAôï AqoôqKñXî OB 52 koAgPýBoWõWú|øB ÚpAokAkû yl. OýíBo|øB yBìê:

Wƒýƒpû yƒBøƒl Gƒlôó èƒõAìƒýƒrôë koèƒýPp@J (|0L|), Wýpû yBøl + gm|5/3

èõAìýrôë koèýPp@|J|(5/3L), Wýpû yBøl + gm7 èõAìýrôë koèýPp@J|(7L),

Wƒýƒpû yƒBøƒl + gm41 èƒõAìƒýrôë koèýPp@J|)41L(| ô Wýpû yBøl + gm82

èõAìýrôë koèýPp@J|)82L(| Gõkû AuQ. ||

GíñËõoAoqüBGþ||KBui|øBÿ Aüíñþ uéõèþ kooôq51 Kpôo}, AqøpOýíBo

51 ÚƒƒÇƒÏƒƒú WƒƒõWƒú AðƒPƒhƒBJ ô GƒÏƒl AqyƒíƒBoû| âƒnAoÿ lm2/0 Aqìƒdéƒõë

)ASU ,amgiS( P-AHP| GƒB ÒéƒËƒQ |lm/gm| 1 ô lm2/0 AqGƒBÖƒpÖv×ƒBR

GPpOýI Gú ̂ýò KõuPþ GBë ̂M ô GBë oAuQ G¿õoR kAgê KõuPþ OroüÜ

yl ô GÏl Aq42 ô 84 uBÎQ, ÂhBìQ KõuQ Gõuýéú Þõèýw AðlAqû âýpÿ

yl. AgPçÙ koÂhBìQ AüXBk ylû ðzBó køñlû yBgÀ Odpüà AuQ

(62).

ÂhBìQ ìdê OroüÜ |SBP|–ÂhBìQ ìdê OroüÜ P-AHP|= yBgÀ Odpüà.

GpAÿ AoqüBGþ KBui|øBÿ Aüíñþ øõìõoAë AqOroüÜ âéHõë Úpìrâõu×ñl

ô OÏýýƒò OýPƒp@ðPþ GBkÿ |GgI| Îéýú|| âéHõë Úpìrâõu×ñl ô AðXBï @qìBü{

@âéõOýñBuýõó AuP×Bkû yl. gõó âõu×ñl Gú ìýrAó lm05Gõuýéú upðä

cBôÿ lm3 ìdéõë 3% AOýéýò kÿ @ìýò OPpA AuPýà Auýl |)ASU ,amgiS(

koGBÖpÞépül ulüî 7/0%, Aqôoül ôkAZ Oùýú yl. ðíõðú gõó ko@qìBüzãBû

Gú ìlR 01 kÚýÛú GB upÎQ mpr0051 kôokokÚýÛú uBðPpü×ýõsyl ô Gh{

ìƒBüÐ @ó cnÙ ô øî cXî ouõJ GBÚþ ìBðlû GBÖpÖv×BR Gú ðíõðú gõó

AÂBÖú yl ô WùQ yvPzõÿ GýzPpâéHõë|øBÿ ÚpìrOíBï ìpAcê  ÖõÝ uú

GƒBoOßpAoyl. ìýrAó lm1/0Aqìdéõë 52% âéHõë ÚpìrkoGBÖpÖv×BR ko

oôq|øBÿ 7 ô 12 kôoû Kpôo} Gú ÎÃéú uýñú OíBï WõWú|øB OroüÜ yl.

Gú|ìñËõoOÏýýò OýPp@ðPþ GBkÿ Îéýú âéHõë ÚpìrkooôqøBÿ 7, 41‚82,

53 ô 24 Aquú ÚÇÏú WõWú âõyPþ koøpOýíBoAqôoül GBë GB upðä cBôÿ |

ATDE| gƒõðãýpÿ yl. ðíõðú|øBÿ gõó ko@qìBüzãBû GílR 51 kÚýÛú GB

uƒpÎƒQ mpr0003 uƒBðPƒpü×ýƒõsyƒlðƒl. ðíƒõðú|øBÿ GluQ @ìlû OB AðXBï

@qìƒBüƒ{ @âéƒõOýñƒBuýõó koÖpüpqC
o

02– ðãùlAoÿ ylðl. GpAÿ @qìBü{

@âéƒõOýñƒBuýƒõó ðíƒõðú|øB GÏl Aqüi âzBüþ GpAÿ ìlR03 kÚýÛú kokìBÿ

C
o

65 ÚƒpAokAkû yƒlðƒl. uLƒw ìýrAó 4/1 % Aqìdéõë 2– ìpÞBKPõAOBðõë |

)ASU ,amgiS(|Gƒú ðíƒõðƒú|øƒB AÂBÖú yl ô GpAÿ ìlR 03 kÚýÛú kokìBÿ

C
o

73 ÚpAokAkû ylðl ô GpAuBx oô} |knarhcS| ô øíßBoAó kouBë 9991

@qìBü{ @âéõOýñBuýõó AðXBï yl. OýPp@ðPþ GBkÿ |GgI| GluQ @ìlû Îéýú

âéHõë ÚpìrGpAuBx èãBoüPî GpKBüú 2 ârAo} yl (52). ||

koKBüBó kôoû AqøpôAcl @qìBüzþ üà ÚÇÏú WõWú Þú ôqó @ó OÛpüHB«

ðrküà Gú ìýBðãýò ôqó WõWú|øBÿ øíBó Ú×w Gõkû, AðPhBJ ô GÏl Aquú

uBÎQ âpuñãþ ô yíBoû| ânAoÿ KB ô SHQ ôqó qðlû, WõWú|øB mGe ô GçÖB¾éú

KƒpÞñƒþ ylðl. koìpcéú GÏl AGPlA KBøB Aqìdê AO¿Bë AuPhõAó ÞØ KB Gú

koyƒQ ðþ, AqðBcýú ì×¿ê|gpâõyþ ÚÇÐ ô koðùBüQ yBgÀ|øBÿ ìõok

ðËpyBìê ko¾l|øBÿ ôqðþ æyú (æyú Glôó AìÏBF ô AczB), ̂pGþ c×pû

GÇñþ, oAó, uýñú, ÞHl ô uñãlAó, GB OpAqô GB kÚQ g|1/0 AðlAqû| âýpÿ ylðl.

kAkû|øBÿ ìpGõÉ Gú @qìBü{ GB AuP×Bkû Aqðpï AÖrAo@ìBoÿSASOXrüú

yƒl. GíñƒËƒõoGƒpouþ ASpì¿pÙ ìlAôï èõAìýrôë Gp¾×BR æyú AqÆpf

ÞBìç |«O¿BkÖþ ô GpAÿ AoqüBGþ KBui|øBÿ Aüíñþ uéõèþ Aq@qìBü{ ÖBÞPõoüê

(2|×|5) ô GƒpAÿ AoqüƒBGƒþ KƒBuƒi|øƒBÿ Aüíñþ øõìõoAë Aq@qìBü{ ÖBÞPõoüê

(4|×|5) koÚƒBèƒI Æƒpf ÞBìç« O¿BkÖþ GB 5 OßpAokoøpOýíBoAuP×Bkû yl.

ÖBÞPõoøB Gú|OpOýI yBìê 5 uÇe ìhPéØ èõAìýrôë ô qìBó (42 uBÎQ Aôë ô

42 uBÎQ kôï) ô 5 uÇe ìhPéØ èõAìýrôë ô qìBó|øBÿ 12, 82, 53 ô 24 Gõk.

ìýBðãýò kAkû|øBÿ OýíBoøBÿ @qìBüzþ GB AuP×Bkû Aq@qìõó |DSL| GB üßlüãp

ìÛBüvú ylðl.

ìlë oüBÂþ, |jie +iT+μ = jiY|GpAÿ OXrüú kAkû|øB ìõok AuP×Bkû ÚpAo

âƒpÖQ Þú AWrAF @ó yBìê |jiY|= ìÛlAoøpìzBølû koøpôAcl @qìBüzþ,

|μ|= ìýƒBðãýƒò WíÏýƒQ, |iT|= ASpøpOýíBoô |jie|= ASpgÇBÿ @qìBü{ Gõkû

AuQ.
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||AqÖƒpìƒõë|niscra=yGƒpAÿ OHlüê kAkû|øBüþ Þú Gú ¾õoR ðvHQ üB

ko¾l GýBó ìþ|yõðl AuP×Bkû yl.

ðPBüY
OBSýpuÇõf ìhPéØ èõAìýrôë koÆþ qìBó GpyBgÀ Odpüà KõuQ

koWƒlôë 2 ðƒzƒBó kAkû yƒlû AuƒQ. ìƒ¿ƒpÙ èƒõAìýrôë GB ânyQ qìBó,

yBgÀ Odpüà KõuQ oA OdQ OBSýpÚpAokAk (50/0<p|). ko42 uBÎQ Aôë

O×BôR ìÏñþ|kAoÿ Gýò OýíBoøB ìzBølû ðzl (50/0>p)ôèþ GÏl AqânyQ

84 uBÎQ, yBgÀ Odpüà KõuQ koOýíBoøBÿ cBôÿ L/gm7 ô L/gm41

OdƒQ OƒBSýƒpì¿ƒpÙ ìƒlAôï èƒõAìýƒrôë ÚƒpAoâƒpÖƒQ. ASpAR ì¿pÙ ìlAôï

èõAìýrôë Æþ qìBó GpyBgÀ Odpüà KõuQ ko|O¿õüp1 ðzBó kAkû ylû

AuƒQ. GýzPƒpüƒò AgPçÙ yBgÀ Odpüà KõuQ ðvHQ Gú OýíBoyBøl

(Gƒƒlôó èƒõAìýƒrôë), Æƒþ qìƒBó koOýíƒBo|øƒBÿ cƒBôÿ L/gm7 ô L/gm41

ìzBølû yl(50/0<|p|). 

ðPBüY Gú kuQ @ìlû kog¿õÁ ìýrAó OýPp@ðPþ GBkÿ Îéýú |CBRS| ko

Wlôë 3 ðzBó kAkû ylû AuQ. ðPBüY ðzBó kAk Þú ì¿pÙ èõAìýrôë Æþ

qìƒBó GƒpOýPp@ðPþ GBkÿ Îéýú CBRS| ìõöSpGõk (50/0|<p|). GýzPpüò OýPp

@ðPþ GBkÿ |GgI| kooôq53 Kpôo} ìzBølû yl (50/0<p) ôèþ OýíBo41Lô

|82L| ìƒvƒPƒÛƒê AqqìƒBó ôAWƒl GýzPpüò OýPp@ðPþ GBkÿ |GgI| Îéýú |CBRS|

ðƒvHQ Gú OýíBoyBøl Gõk. ÞíPpüò OýPp@ðPþ GBkÿ |GgI| Îéýú |CBRS| ko

OƒýƒíƒBo5/3L| ìƒzƒBøƒlû yƒl ô Oƒ×ƒBôR ìƒÏƒñƒþ|kAoÿ GƒB âpôû yBøl ðlAyQ

(50/0|<p)| ôèþ Gýò OýíBoøBÿ7Lô 82LO×BôR ìÏñþ|kAoÿ ôWõk ðlAyQ.

¾×BR æyú: uÇõf ìhPéØ èõAìýrôë ASpÿ GpGBqkû æyú (ðvHQ ôqó

æyú Gú ôqó qðlû) ô ko¾l ôqðþ AWrAÿ æyú (uýñú, oAó, ÞHl, uñãlAó,

^pGþ ìdõÆú GÇñþ, Oýíõx ô Gõox ÖBGpüvýõx ô ÆdBë) koKBüBó kôoû

ðlAyQ (Wlôë 4).

GdU
ðPBüY Aüò OdÛýÜ ðzBó kAk Þú ì¿pÙ ìlAôï gm7 èõAìýrôë koèýPp@J

@yƒƒBìƒýƒƒlðƒƒþ |)7L(| uƒHƒƒI AÖƒƒrAüƒƒ{ KƒƒBuƒƒi|øƒƒBÿ uéƒƒõèƒþ Gƒú ìýPƒõsó

ÖýPõøíBâéõOýñýò ìþ|yõk Þú GB ðPBüY uBüpìdÛÛýò ìÇBGÛQ kAok (71).

kôoû|øBÿ Kpôo} kôoû|øBÿ Kpôo} AWrAÿ gõoAá
(%)kôoû oyl kôoû @ÒBqüò OpÞýI yýíýBüþ kôoû oyl kôoû @ÒBqüò

0882 0882 Aðpsÿ ìPBGõèývíþ )|MD gk/EM/lack( 14/76 59/85 moR

81 07/02 KpôOEýò(%) 98/72 66/53 ÞñXBèú uõüB

18/0 09/0 Þévýî(%) 0 22/1 ^pGþ

13/0 04/0 Öv×pÚBGê kuPpx(%) 79/0 73/1 kÿ Þévýî Öv×BR

51/0 62/0 Þépüò(%) 53/1 13/1 ÞpGñBR Þévýî

51/0 71/0 ulüî(%) 5/0 31/0 kÿ Aë ìPýõðýò

29/0 11/1 èýrüò(%) 0 0 èýrüò

43/0 54/0 ìPýõðýò(%) 5/0 5/0 ìßíê ìÏlðþ 

5/0 5/0 ìßíê ôüPBìýñþ 

13/0 73/0 ðíà

001 001 WíÐ

Wlôë 1- AWrAF ôOpÞýI yýíýBüþ Wýpû ÒnAüþ WõWú|øBÿ âõyPþ kokôoû|øBÿ @ÒBqüò ôoyl. ìßíê ìÏlðþ: øpÞýéõâpï ìõAk ìÏlðþ cBôÿ: ìñãñr(AÞvýl ìñãñr26%) g61, @øò (uõè×BR
@øò 02%) g52, oôÿ (AÞvýl oôÿ 77%)g11, ìw.||(uõè×BR ìw 52%) g4 , ül (Þévýî26%) 61/0 âpï, uéñýõï (1%) g|2. ìßíê ôüPBìýñþ: øpÞýéõâpï ìõAk ôüPBìýñþ cBôÿ ôüPBìýò |
A|(g/UI000005) g8/1, ôüPBìýò 1B |(5/89%) g81/0, ôüPBìýò2B |(89%) g1, ôüPBìýò.||6B |(5/89%) g3/0, ôüPBìýò21B |(1%) g51/0, ôüPBìýò3D |(g/UI000005) g4/0, ôüPBìýò |
E|(g/UI005) g6/3,||ôüPBìýò 3K |(05%) g4/0, ôüPBìýò 9B |(08%) g521/0, ôüPBìýò5B |(99%) g3, ôüPBìýò2H |(2%) g5/0. Aðpsÿ ìPBGõèývíþ: MD gk/EM lack.

yBgÀ Odpüà
OýíBoøB

Aq42 OB 84 uBÎQ ||(mc|) GÏl Aq84 uBÎQ ||(mc|) GÏl Aq42 uBÎQ |(mc|)

|
c

|760/0 |
b

| 760/0
a

760/0 |0L|

|
cb

|390/0
b

| 770/0
a

| 901/0 5/3L|

|ba
|151/0 |

a
272/0

a
| 790/0 7L

|
a

|281/0
a

| 502/0
a

| 290/0 41L|

|
cb|

580/0
b

580/0 |
a

| 580/0 82L|

7420/0 052/1 |571/1 |MES

qìBó|øB

- - |
b

| 3090/0 42 uBÎQ Aôë

- - |
a

| 5141/0 42 uBÎQ kôï

Wlôë2|–ASpAR uÇõf ìhPéØ ôì¿pÙ ìlAôï èõAìýrôë GpKBui|øBÿ KõuQ GBë Gú|P-

AHP| koqìBó|øBÿ ìhPéØ.cpôÙ ìP×BôR koøpuPõó ðzBó køñlû AgPçÙ ìÏñþ|kAo
AuQ (50/0<||p|). OýíBoøB: |0L| =L/gm 0èõAìýrôë @J @yBðýlðþ, |5/3L= L/gm 5/3
èõAìýrôë  @J @yBðýlðþ, |7L| = L/gm7 èõAìýrôë @|J @yBðýlðþ,|41L=L/gm 41  èõAìýrôë
@J @yBðýlðþ, 82L=|L/gm82 èõAìýrôë @J @yBðýlðþ.
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ì¿pÙ üßHBoèõAìýrôë Gú ìÛlAogk/gm|7Gú ¾õoR gõoAÞþ koâõuBèú|øB

ìƒõWƒI AÖrAü{ ôAÞñ{ èñ×õuýQ|øBÿ gõó Gú |P-AHP| ô ÞõðßBðBôAèýò

ylû AuQ (41). øí̀ñýò ìzhÀ ylû AuQ Þú ì¿pÙ gm01 ô gm03

èõAìýrôë koÞýéõâpï GpAuBx ôqó qðlû koÆþ kôoû Kpôo} øípAû GB Wýpû

ÒnAüþ WõWú|øBÿ âõyPþ ìñXpGú AÖrAü{ KBui èñ×õuýQ|øBÿ|T| Gú |P-

AHP| ìþ|yõk (32). yõAøl ðzBó kAkû AuQ Þú OroüÜ ÖýPõøíBâéõOýñýò

kokAgƒê KƒõuƒQ GPƒloüƒY uHƒI Akï, Kpgõðþ, AÖrAü{ uéõë|øBÿ Oà

øvPƒú|Aÿ ô èí×ƒõuýQ|øB OB 84 uBÎQ ìþ|yõk (2) ô èõAìýrôë ÚBkoAuQ

OíƒBìƒþ Aüƒò oôðƒl|øƒB oA Odƒpüà | Þñl (71). øí̀ñýò èõAìýrôë GB AÖrAü{

âõAðõqüò ìñõÖv×BR céÛõÿ koèõÞõuýQ|øB ÖÏBèýQ oôðõyQ GpkAoÿ Aq

|AND| oA AÖrAü{ kAkû AuQ ô uHI OßTýpèõÞõuýQ|øB ô GùHõk KBui|øBÿ

Aüƒíƒñƒþ uéƒõèƒþ ìƒþ|yƒõk (8). èƒõAìƒýƒrôë koìƒÛBküpÞî, ASpìýPõsðþ Gp

èí×õuýQ|øBÿ |T| kAok (51) ô uHI AÖrAü{ GýBó |08DC|, |38DC| ô |68CD|

ô Oƒõèƒýƒl AüƒñƒPƒpèƒõÞƒýƒò 21-)LI(|,04pô |01-)LI(kouéƒõë|øƒBÿ kðƒloüPþ

(|uéƒõë|øƒBÿ ÎƒpÂƒú| Þƒñƒñƒlû @ðƒPƒþ só) ìƒþyƒõk. øƒíƒ̀ñýò uéõëøBÿ

kðƒloüPþ OdQ OBSýpèõAìýrôë uHI ÖÏBë|uBqÿ èí×õuýQ|øBÿ |T| WùQ

Oƒõèƒýƒl èƒíƒ×ƒõuƒýƒQ|øBÿ |T| Þíßþ ô Oõèýl AüñPpÖpôó âBìB ìþ|yõk (5).

èõAìýrôë koìÛBküpKBüýò ìõWI Ozlül KBui uéõèþ uývPî Aüíñþ ylû

GÇõoÿ Þú ì¿pÙ @ó Gú ¾õoR gõoAÞþ uHI AÖrAü{ OÏlAk uéõë|øBÿ |T|

ô ðvHQ uéõë|øBÿ |8DC/4DC| ylû AuQ (31).

øƒíƒBðƒÇƒõoÞƒú ðƒPƒBüƒY ðƒzƒBó kAk, AÖƒrAüƒ{ ìÛlAoì¿pÙ èõAìýrôë OB

L/gm41 @J @yBìýlðþ uHI AÖrAü{ KBui|øBÿ Aüíñþ uéõèþ Gú OroüÜ

|P-AHP| yl. ôèþ GB AÖrAü{ ì¿pÙ èõAìýrôë OB L/gm82 @J @yBìýlðþ

KƒBuƒi|øƒBÿ Aüƒíƒñƒþ uéõèþ ìXlkA« ÞBø{ üBÖQ. ìÇBèÏBR ðzBó kAk Þú

ìƒÛƒBküƒpqüƒBk èƒõAìƒýƒrôë ASpAR GBqkAoðlû GpAüíñþ kAok (42). GñBGpAüò ASp

èõAìýrôë GpOdpüà KBui|øBÿ Aüíñþ uéõèþ ôAGvPú Gú ìÛlAoì¿pÙ Gõkû

ô ì¿pÙ gm7 ô41 èõAìýrôë koèýPp@J @yBìýlðþ G¿õoR ìvPípGùPpüò

ðPýXú oA GpKBui|øBÿ Aüíñþ kAyPú AuQ.

ðPBüY Aüò OdÛýÜ ðzBó kAk Þú OýPp@ðPþ GBkÿ |GgI| Îéýú âéHõë Úpìr

âƒõuƒ×ñlÿ OdQ OBCSýpuÇõf ìhPéØ èõAìýrôë âpÖQ. ìÇBèÏBR AðXBï

yƒlû koâõðú|øBÿ ìhPéØ ðzBó kAkû AuQ Þú ASpèõAìýrôë GpKBui|øBÿ

Aüƒíƒñƒþ øƒõìƒõoAë GƒB ðƒPƒBüƒY ìƒPƒñƒBÚƒÃþ øípAû Gõkû AuQ. ì¿pÙ gm|6

èõAìýrôë koâBô|øBüþ Þú ôAÞvò øBoÿ koüBÖQ Þpkû Gõkðl OBCSýpÿ koOýPpÿ

@ðPþ GBkÿ Îéýú ôüpôx øBoÿ ðãnAyQ (4). AqÆpÖþ ì¿pÙ èõAìýrôë ko

gƒõá|øƒBÿ OƒBqû AqyƒýpâpÖPú, uHI AÖrAü{ |AgI| oôkû ylû AuQ (21).

ì¿pÙ gm001 èõAìýrôë GpAÿ 21 oôqkoAðvBó uHI GùHõk OýPp@ðPþ GBkÿ

O¿õüp1- ASpAR ì¿pÙ ìlAôï èõAìýrôë gõoAÞþ koÆþ qìBó GpìýrAó cvBuýQ KõuPþ
Gú|P-AHP| GpcvI uBðPýíPp. 42| uBÎQ             84| uBÎQ

OýPp@ðPþ GBkÿ (ðvHQ) OýíBo|øB

|cb
| 82/5 0L

c
| 28/4 |5.3L|

|cb
| 44/5 |7L|

|a
| 61/6 |41L|

|ba
| 08/5 |82L|

|05/0 |MES

qìBó|øB

|
c

| 31/4 yad |12

|
b| 

86/5 yad 82

|a
| 25/6 yad |53

|
b| 

| 07/5 yad 24

Wlôë3–ASpAR uÇõf ìhPéØ èõAìýrôë GpìýBðãýò OýPp@ðPþ GBkÿGgI|Îéýú |CBRS

ko7, 41, 82, 53 ô24. oôqGÏl AqOroüÜ|. CBRS|. OýíBoøB: |0L| = L/gm0  èõAìýrôë@J
@yBðýlðþ, |5/3L|= L/gm5/3 èõAìýrôë@J @yBðýlðþ, |7L|= L/gm7  èõAìýrôë@J
@yƒBðýƒlðƒþ,|41L|= L/gm41 èõAìýrôë@J @yBðýlðþ,82L|=L/gm82 èõAìýrôë @J
@yBðýlðþ.

Wƒlôë 4- ASƒpAR ì¿ƒpÙ ìlAôï ôuÇõf ìhPéØ èõAìýrôë gõoAÞþ Gpko¾l ôqðþ
¾×BR æyú (|%). OýíBoøB:  .L= L/gm |0èõAìýrôë@J @yBðýlðþ, 5/3L| = L/gm5/3
èõAìýrôë@J @yBðýlðþ, |7L| = L/gm 7 èõAìýrôë@J @yBðýlðþ,|41L| = L/gm41 èõAìýrôë
@J @yBðýlðþ.

|MES
OýíBoøB

¾×BR æyú
82L 41L 7L 5.3L 0L| 

09/0 08/95 08/95 04/16 45/06 08/85 GBqkû æyú

AWrAF æyú 

10/1 02/63 00/63 06/63 08/63 00/53 uýñú

68/0 04/14 04/24 08/14 06/14 06/24 oAó

84/1 04/4 01/4 09/3 01/4 03/4 ÞHl

55/1 00/3 05/2 69/2 88/2 80/3 uñãlAó

97/2 63/1 49/1 01/2 04/1 85/1 ^pGþ ìdõÆú GÇñþ

73/2 88/0 09/0 48/0 89/0 49/0 Oýíõx

21/2 31/0 11/0 21/0 31/0 51/0 Gõox

43/2 32/0 72/0 22/0 72/0 92/0 ÆdBë

gm 0| gm 3 gm 7 gm 41 gm 82

4.0

53.0

3.0

52.0

2.0

51.0

1.0

50.0

0

760.0

760.0

901.0

770.0

790.0

272.0

290.0

502.0

580.0 580.0
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Îéýƒú ôüƒpôx øLƒBOýƒQ |B| koGýíƒBoAó küƒBèýƒrÿ ìþ|yõk (3). AuP×Bkû Aq

èƒõAìýƒrôë koGýíƒBoAðƒþ Þú uývPî Aüíñþ @ðùB Gú @ðPþ só KBui ðíþ|kAk

uHI AÖrAü{ OÏlAk uéõë|øBÿ |B| ô KBui @ðPþ GBkÿ|øB Gú Oý×õDýl yl AìB

ASƒpÿ oôÿ ôAÞvò @ð×õæðrA ðlAyQ (6). ì¿pÙ èõAìýrôë koWõWú|øBÿ

âõyPþ Gú ìýrAó gK/gm 57/3, 5/7, 51 ô 03 GpAuBx ôqó qðlû ìõWI

AÖƒrAüƒ{ OýPƒp@ðPƒþ GƒBkÿ Îéýƒú CBRSyƒl Þƒú GƒB ðPƒBüƒY OdÛýƒÜ cBÂp

øíhõAðþ kAok(02). ì¿pÙ gK/gm02 èõAìýrôë GpAuBx ôqó qðlû ko@J

@yBìýlðþ WõWú||øBÿ âõyPþ ko42 uBÎQ ÚHê AqôAÞvýñBuýõó, ìõWI

AÖrAü{ OýPp@ðPþ GBkÿ Îéýú ôAÞvò ðýõÞBuê ðzl (1). øí̀ñýò ìÇBèÏBR

ðzBó kAkû Aðl Þú AuP×Bkû AqèõAìýrôë, OýPp@ðPþ GBkÿ |GgI| Îéýú|CBRS| oA

koWõWú|øBÿ âõyPþ AÖrAü{ kAk ô ìõWI OvpüÐ KBui|øBÿ AgP¿B¾þ

yƒl (22). GƒB OƒõWƒú Gú Aüò ôAÚÏýQ Þú æqìú Oõèýl ìñBuI @ðPþ GBkÿ ko

KBui|øBÿ Aüíñþ, Îíéßpk ìñBuI uéõë|øBÿ |B|, |T| ô ìBÞpôÖBsøB ô ASpAüò

uéõë|øB Gpøî AuQ (52) AcPíBæ« Îlï ðPBüY üßvBó ìÇBèÏBR koAoOHBÉ GB

ASƒpèƒõAìýƒrôë GƒpOýPƒp@ðPƒþ GBkÿ ìpGõÉ Gú oô} ì¿pÙ, ìÛlAoì¿pÖþ

èƒõAìýƒrôë, oô} AðƒlAoû| âýpÿ OýPp@ðPþ GBkÿ (82) ô ðõÑ @ðPþ só ìdpá

uývPƒî Aüíñƒþ AuƒQ. Gƒú øƒpcƒBë yƒõAøƒl ðzƒBó køñƒlû @SƒBoOdpüßþ

èõAìýrôë GpKBui|øBÿ Aüíñþ øõìõoAë AuQ.

yõAølÿ ôWõk kAok Þú ðzBó ìþ|køl OroüÜ gK/gm 52/0 èõAìýrôë Gú

WõWú|øBÿ uBèî OBCSýpÿ Gpôqó AWrAF æyú ðlAok ô ôqó Gõox ÖBGpüvýõx ô

Oýíƒõx ðýƒrOÓýýpðíþ Þñl (62). Aüò üBÖPú|øB GB ðPBüY Aüò OdÛýÜ ìÇBGÛQ

kAyQ. AqÆpÖþ ì¿pÙ èõAìýrôë Gú ìýrAó gm 52/0, 5/2 ô 5/71 Gú AqAÿ øp

WõWú üà oôqû uHI Odpüà GBÖQ|øBÿ èñ×õDýlÿ yl Þú GB ðPBüY Aüò OdÛýÜ

ìƒÇƒBGÛƒQ ðƒlAyƒQ (92). kèýƒê Îƒlï OƒBCSýpèõAìýrôë GpAWrAF æyú g¿õ¾BC

uývPƒî èí×Bôÿ ìTê Oýíõx, Gõox ÖBGpüvýõx ô ÆdBë koAüò OdÛýÜ

yBül Glèýê ôWõk 81 oôqÖB¾éú Gýò ÚÇÐ kAoô ô ÞzPBoGByl. koAüò ôÂÏýQ,

kAoô OƒõuÈ ìßƒBðýƒrüƒî|øƒBÿ cƒnÙ Þññƒlû AqGƒló KƒBá yƒlû ô ASpOdpüßþ

èƒõAìýƒrôë GƒpAüƒò GƒBÖPùB AqGýò oÖPú AuQ (42,9). øí̀ñýò ASpèõAìýrôë Gú

ìÛƒlAoì¿ƒpÙ, oô} ì¿ƒpÙ ô ðõÑ ìýrGBó ôAGvPú AuQ øpÞlAï AqAüò uú

ÎBìê ìþ|OõAðl kèýéþ GpGþ ASpGõkó èõAìýrôë Gp¾×BR æyú ðýrGByñl.

GB OõWú Gú ðPBüY GluQ @ìlû ̂ñýò AuPñHBÉ ìþ|yõk Þú ì¿pÙ gm41

èõAìýrôë koèýPp@J Gú|ìlR 02 oôqGB oÎBüQ ÖB¾éú 81 oôqÚHê AqÞzPBouHI

GùHõk KBui|øBÿ Aüíñþ uéõèþ ô øõìõoAë koWõWú|øBÿ âõyPþ ìþ|yõk.
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Abstract:

BACKGROUND: in this experiment, the effect of consecutive oral levamisole usage on
cellular and humoral responses of broilers immune system was evaluated. OBJECTIVES: The
aim of this experiment was to determine the best level of levamisole for stimulating immune
system of broilers. METHODS:The experiment was conducted by 250 day old (male and female)
broiler (Ross) chicks with an average live weight of 40.2g. Effect of zero (control L0), 3.5 (L3.5),
7 (L7), 14 (L14) and 28 (L28) mg/l of levamisole in drinking water from 5 to 25 days under
randomized design using a factorial experiment with 5 replication were studied. Cellular immune
responses were assayed by PHA-P injection in the skin fold of wings (day 15) and thickness of
skin were measured after 24 and 48 hours. Sheep Red Blood Cell (SRBC) 25% were injected in
the breast muscle in days 7 and 21 to investigate humoral immune responses, and IgG titer against
SRBC was determined in days 7, 14, 28, 35, and 42 by agglutination test. RESULTS: Cellular
immune responses to PHA-P in treatments containing 7 and 14 mg/l of levamisole (0.272 and
0.205, respectively) were significantly affected (p<0.05). IgG titer against SRBC in treatment
containing 14 mg/l of levamisole (6.16) was significantly higher than other groups (p<0.05).
Carcass trait of broiler chicks were not affected by different level of consecutive oral levamisole
(p>0.05). CONCULUSIONS: The low level (up to 14 mg/L) of consecutive oral levamisole
promotes cellular and humoral immune system responses of broiler chicks.

Key words: broiler chicks, immune system, levamisole.
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Figure  Legends  and  Tabel  Captions

Table 1.  Chemical composition and components of the food ration of broiler at initial and growing periods. Mineral Supplement: Each Kg
of minerals containing: manganese (manganese oxide 62%)16 g, iron (ferrous sulfate 20%) 25 g, zinc (zinc oxide 77%) 11 g, copper (copper
sulfate25%) 4g, iodide (calcium 62%) 0.16 g, selenium (1%) 2g. Vitamin Supplement: Each Kg of vitamine containing: Vit A(500000IU/g)
1.8g, Vit B1 (98.5%) 0.18, Vit B2 (98%) 1g, Vit B6 (98.5%) 0.3g,Vit B12 (1%) 0.15g, Vit D3 (500000IU/g) 0.4 g, Vit E (500IU/g) 3.6g,
Vit K3 (50%) 0.4 g, Vit B9 (80%) 0.125 g, Vit B5 (99%) 3 g, Vit H2 (2%) 0.5 g. Metabolisable energy: kcal ME/kg DM.

Table 2. The effect of different levels and consecutive oral levamisole on responses of wing skin to PHA-P at different times. a-c Different
superscripts indicate treatment differences (p<0.05). L0: 0 mg/Llevamisole in drinking water; L3.5: 3.5 mg/Llevamisole in drinking water;
L7: 7 mg/L levamisole in drinking water; L14: 14 mg/L levamisole in drinking water; L28: 28 mg/L levamisole in drinking water

Table 3. The effect of different levels of levamisole on the mean of anti SRBC IgG titers at 7, 14, 28, 35 and 42 days after ARBC injection.
a-c Different superscripts indicate treatment differences (p<0.05). L0: 0 mg/L levamisole in drinking water; L3.5: 3.5 mg/L levamisole in
drinking water; L7: 7 mg/L levamisole in drinking water; L14: 14 mg/L levamisole in drinking water; L28: 28 mg/L levamisole in drinking
water. 
Table 4. The effect of different levels of consecutive oral levamisole on the percentage of carcass traits (percentage). L0: 0 mg/Llevamisole
in drinking water; L3.5: 3.5 mg/Llevamisole in drinking water; L7: 7 mg/Llevamisole in drinking water; L14: 14 mg/Llevamisole in drinking
water; L28: 28 mg/L levamisole in drinking water

Graph 1. The effect of consecutive oral levamisole on sensitivity of skin to PHA-P during the time. 24 huors            28 hours


