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|̂ßýlû 
qìýñú ìÇBèÏú:KõuPú ìýãõüßþ Aq Öp@ôokû|øBÿ ÖpÎþ ìùî kooô}|øBÿ Öp@ôoÿ ìýãõìþ|GByl Þú ìþ|OõAðl ìdýÈ oA   @èõkû Þñl, kocBèýßú KõuPú,

cBôÿ ìÛBküpÖpAôAðþ Aq ÞýPýò ôÞýPõqAó ìþ|GByl ôìþ|OõAðl Gú ÎñõAó Odpüà Þññlû Aüíñþ ôoyl ko@GrüBó AuP×Bkû yõk. ølÙ:koAüò ìÇBèÏú ASpAR
OXõürgõoAÞþ ÞýPõqAó Gú|kuQ @ìlû Aq KõuPú ìýãõÿ iemannav sueanepotiLGpGpgþ ÖBÞPõoøBÿ gõðþ ôoyl ìBøþ ÞLõoìÏíõèþ Gpouþ
yl. oô} ÞBo:KõuPú|øBÿ ìýãõAq ÞBogBðú|øBÿ Öp@ôoÿ ìýãõWíÐ| @ôoÿ yl ôÞýPõqAó Aq @ðùB AuPd¿Bë yl. uLw 003 ÚÇÏú ìBøþ ÞLõoìÏíõèþ Gú 4
âpôû ìvBôÿ ko3 OßpAo(ìXíõÎB« 21  @ÞõAoüõï) OÛvýî ylðl. ìBøþ|øB GB ÒnAÿ Òñþ ylû GB 0% (Gú ÎñõAó ÞñPpë), 52/0% (5.2G|), 5/0% |)5G(| ô
1% |)01G(| ÞýPõqAó Gú ìlR 06 oôq OÓnüú ylðl. ðíõðú|øBÿ gõó øp02 oôq Aq øpâpôû koÆþ @qìBü{ âpÖPú yl. ðíõðú|øB GpAÿ AðlAqû âýpÿ ÖBÞPõoøBÿ
gõðþ yBìê: |CBW|, |CBR|, |VCP|, |bH|, OÏlAk O×püÛþ uéõë|øBÿ u×ýl ôyBgÀ|øBÿ âéHõèþ |(VCM, |HCM| ôCHCM) AuP×Bkû yl. ko
AðPùBÿ ìÇBèÏú yBgÀ|øBÿ oyl ðËýp: ðpj oyl ôütû, ko¾l AÖrAü{ ôqó ôÂpüI OHlüê ÒnAüþ ìdBuHú yl. ðPBüY:OXõürgõoAÞþ ÞýPõqAó ko
kôqøBÿ ìhPéØ ASpÿ GpÖBÞPõoøBÿ gõðþ ÞLõoìÏíõèþ ðlAyQ (50/0>p|). kocBèýßú ðPBüY ðzBó kAk øíãþ yBgÀ|øBÿ oyl ko|01GkoìÛBüvú GB
ÞñPpë GùHõk KýlA Þpkðl (50/0<|p|). ÂpüI OHlüê ÒnAüþ ôðpj ôütû oyl koOýíBo|01G| Gú OpOýI 46/0±89/2 ô90/0±06/0 Gõk, kocBèýßú øíýò
KBoAìPpøB koâƒpôû ÞñPƒpë Gƒú OpOýI 03/0±28/3 ô40/0±44/0 ìzhÀ âpkül. ÒéËQ|øBÿ ÞíPpÞýPõqAó (52/0% ô5/0%) yBgÀ|øBÿ oyl ìBøýBó
oA G¿õoR ìÏñþ|kAoÿ OÓýýpðlAkðl (50/0>p|). ðPýXú âýpÿ ðùBüþ:Aâp̂ú ÞýPõqAó AuPd¿Bë ylû Aq ìýãõÿ KB u×ýl ÒpGþ koÒéËQ 1% yBgÀ|øBÿ
oyl ìBøþ ÞLõoìÏíõèþ oA GùHõk Ghzýl, ôèþ OBCSýpìÏñþ|kAoÿ Gpoôÿ ÖBÞPõoøBÿ gõðþ külû ðzl. GñBGpAüò ÞýPõqAó 1% ìþ|OõAðl Gú ÎñõAó üà ìdpá
oyl koÞLõoìÏíõèþ AuP×Bkû yõk.

ôAsû|øBÿÞéýlÿ:|ÞýPõqAó, ìBøþ ÞLõoìÏíõèþ, yBgÀ|øBÿ oyl, ÖBÞPõoøBÿ gõðþ, ìýãõÿ KBu×ýl ÒpGþ
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ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
AuPpx cB¾ê AÖrAü{ OpAÞî ìBøþ kouývPî|øBÿ Kpôoyþ GBÎU Oùlül
uƒçìƒQ ô oyƒl ìƒBøƒþ ìƒþ| âpkk(82). ènA AuP×Bkû Aqìdpá|øBÿ oyl ô
Aüíñþ ko@GrüBó kouBë|øBÿ Agýpoyl Gþ|uBGÛú|Aÿ üBÖPú AuQ (13,41).
AuƒP×Bkû Aq@ðPþ|GýõOýà|øB Þú ko@GrüBó Aìpôqû AuP×Bkû ìþ|yõk Gú kèýê
øƒrüƒñƒú GƒBæ, Oƒõèƒýl GBÞPpÿ|øBÿ ìÛBôï Gú @ðPþ|GýõOýà ô @èõkâþ qüvPþ
^ƒñlAó Aüíò ðíþ|GByl(63,13). |AuP×Bkû AqôAÞvò ðýrOñùB GpAÿ OÏlAk
ìƒdƒlôkÿ AqGýíBoüùB Gú yßê OXBoÿ ìõWõk ìþ|GByl ô Gú ÞBoGpkó Aüò
ôAÞvò|øB ô kAoô|øBÿ yýíýBüþ ðýrørüñú|Gpô AuPpx|qA ìþ|GByl(53,6). ||

koGýò ìdpá|øBÿ oyl ô Aüíñþ ko@GrüBó, ìõAk GB ìñzBC ÆHýÏþ, ASpAR
WƒBðƒHƒþ ÞƒíƒPƒpÿ øî GƒpìýrGBó ô øî GpìdýÈ qüvQ kAoðl (5). üßþ Aq
ìdpá|øBÿ oyl ô Aüíñþ ìñBuI ko@GrüBó ÞýPõqAó AuQ (8|).

ÞýPõqAó üà ìBkû Kéþ|ìpÿ gÇþ Gõkû ô kAoAÿ âpôû @ìýò ÖÏBë ô âpôû

øýloôÞvýê ÖÏBë ìþ|GByl ô Gú ÎñõAó ÖpAôAðPpüò Kéþ ìpGýõèõsüà GÏl Aq
uéõèrkoWùBó ìÇpf Gõkû ô ôqó ìõèßõèþ @ó aD

501|×|1 OB 501|×|5 ìþ|GByl
(01,8). Aüò ìBkû OõuÈ kÿ–AuPýçuýõó ÚéýBüþ AqÞýPýò qìBðþ Þú koWú
AuƒPƒýƒçuƒýƒƒõó Gƒú cƒlôk 05% ìƒþ|ouƒl, Gƒú|kuƒQ ìƒþ| @üƒl. ÞýPýƒò üƒà
Kéþ|uBÞBoül ÒýpìñzÏI GpKBüú âéõÞrGB ôqó ìõèßõèþ GBæ üB Kéþ GPB–(1-
4)-|N|–AuƒPƒýƒê–|D|–âéƒõÞƒõq@ìýò ìþ|GByl. koÆHýÏQ Gú ÆõoôuýÏþ
âƒvƒPpkû ìþ|GByl ô koAußéQ gBoWþ uhQ KõuPBó, czpAR, küõAoû
Gpgþ ìýßpôJ|øB ìTê ÚBob @uLpsüéõx ôWõk kAok; ôèþ GýzPpüò ìÛlAo
ðƒvƒHƒþ Aüƒò ìƒBkû |koKƒõuPú ìýãõìõWõk ìþ|GByl (03,22,12). ÞýPõqAó
kAoAÿ gƒõAÁ Gƒýƒõèƒõsüƒßƒþ ìƒBðƒñƒl AÖƒrAüƒ{,Oƒdƒpüƒà ô OƒÏƒlüê Aüíñþ
(52,32,71), ASƒpAR AkWõAðPþ (33,4) ô Âl Oõìõoÿ (82), AÖrAü{ oyl
(02), AèPýBï qgî (73,92), ÖÏBèýQ Âl|ìýßpôGþ (62), Âl kokÿ (72) ô
@ðƒPƒþ|AÞƒvýlAðþ (83) ìþ|GByl. ârAoyBR ìPÏlk ô GÏÃB« ìPñBÚÃþ AqASp
ÞƒýƒPƒõqAó GƒpyƒBgƒÀ|øƒBÿ oyl (42,32,41) ô ÖBÞPõoøBÿ gõðþ @GrüBó
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ìhPéƒØ (53,42) ôWƒõk kAok; ôèƒþ OƒB Gƒú cƒBë ìÇBèÏú|||Aÿ koìõok ASpAR
ÞýPƒõqAó AuPd¿ƒBë yƒlû Aqìýãõÿ KBu×ýl ÒpGþ GpÖBÞPõoøBÿ gõðþ ô
oyl @GrüBó koÞzõoAðXBï ðzlû AuQ. ||

øp̂ñl kouBë|øBÿ Agýp¾ñÏQ Kpôo} ìýãõkoÞzõoGú ÎéQ yýõÑ
GýíƒBoÿ ôüƒpôuƒþ èßƒú u×ýƒl |)esaesiD topS etihW(| GƒB ̂Bè{ Wlÿ
ìƒƒõAWƒƒú yƒƒlû AuƒƒQ, ôèƒƒþ AgƒýƒƒpA« GƒƒB ìƒÏƒpÖƒþ ìýãƒõÿ KƒBu×ýƒl ÒƒpGƒþ
)iemannav sueanepotiL(| AìƒýƒløƒBüƒþ GpAÿ GùHõk ôÂÏýQ Oõèýl ko
ÞzõoAüXBk ylû AuQ. ìPBCu×Bðú ÚpüI Gú AO×BÝ, KõuPú ìýãõÿ cB¾ê Aq
Öp@ôoÿ ìýãõGú ÎñõAó Kw ìBðl, koìdýÈ oøB ylû ô GBÎU @èõkâþ ìdýÈ
qüvQ ìþ| âpkk, GpAuBx @ìBouBqìBó yýçR AüpAó Oõèýl ìýãõÿ KBu×ýl
ÒƒpGƒþ kouƒBë 9831 koÞƒzƒõoGƒpAGƒp8215 Oƒò Gƒõkû AuƒQ(6) Þú ìÏíõæ«
clôk53% @ó ÚBGê AuP×Bkû koÖp@ôoÿ ÞýPõqAó AuQ. ôèþ OB Gú cBë AìßBó
AuP×Bkû  AqÞýPõqAó AuPd¿Bë ylû AqKõuPú Aüò ìýãõkoÞzõoko@Grÿ
Kpôoÿ ìõok Gpouþ ÚpAoðãpÖPú AuQ.

AqÆƒpÖƒþ ìƒBøƒýƒBó âƒpìƒBGƒþ Gƒõüƒtû ìƒBøþ ÞLõokoÞzõo, âõðú|Aÿ GB
ìdHõGýQ ô GBqAo|Kvñlÿ GBæ ìþ|GByl. OÏlAk ìrAoÑ Kpôo} Aüò ìBøýBó ko
uƒBë 8831 Gƒýƒ{ Aq0008 ìƒroÎƒú Gƒõkû Þƒú Gý{ Aq02 ørAoOò ìBøþ  ÞLõo
ìƒÏƒíƒõèƒþ Oõèýl ðíõkû Aðl(4). Þú kouBë|øBÿ AgýpÎlï oyl ìñBuI ô
Oé×BR ðvHPB« GBæ Gú ÎñõAó  ̂Bè{|øBÿ Wlÿ ÖpAoôÿ Kpôo} Aüò ìBøþ Gõkû
AuQ. Gú ðËpìþ|oul üßþ Aqârüñú|øB GB OõWú Gú ypAüÈ Þzõo, AuP×Bkû Aq
ìdpá|øBÿ oyl ô Aüíñþ GByl Þú ÞýPõqAó AuPd¿Bèþ AqKõuPú ìýãõ(Þú
ÖÏç« Gú ÎñõAó @æüñlû ìdýÈ qüvQ ìÇpf AuQ) ârüñú ìñBuHþ koAüò
AoOƒHƒBÉ ìƒþ|GByl, ènA koAüò OdÛýÜ Âíò AuPd¿Bë ÞýPõqAó AqKõuPú
ìƒýƒãƒõÿ KƒBuƒ×ƒýƒl ÒpGþ Gú oô}|øBÿ ìÏíõë ô Þî ørüñú, ASpAR OXõür
gõoAÞþ @ó koìBøþ ÞLõoìÏíõèþ ìõok AoqüBGþ ÚpAoâpÖQ.

|ìõAk ôoô} ÞBo
AuPhpAZ ÞýPýò AqKõuPú|ÿ ìýãõôOHlüê @ó Gú ÞýPõqAó:Aìpôqû OÛpüHB««

øíú ÞýPýò ô ÞýPõqAó  OXBoÿ, AqoAû yýíýBüþ Gú|kuQ ìþ| @ül; ôèþ Aüò ìBkû
AqoAû OhíýpìýßpôGþ ô üB @ðrüíþ øî ÚBGê AuPd¿Bë ìþ|GByl. AuPhpAZ
ÞýPýò GpAuBx oô} |rastnE|kouBë 8002 ô|uD| kouBë 9002 ô|reehgaS

lA| kouƒBë 9002GƒB AðƒlÞþ OÓýýpAR AðXBï yl (21,9,3). AGPlA KõuPú|øBÿ
ìýãƒõÿ KƒBu×ýl ÒpGþ WíÐ| @ôoÿ ylû AqGBqAo|øBÿ ìBøþ ô ìýãõÿ uÇe
AøƒõAq, GƒB @J ìÏíƒõèƒþ yvPƒú yl ôuLw KõuPú|øBÿ yvPú ylû oA ko
ìdéõë|LCH| 52/0 ìõæoGB ðvHQ g1 KõuPú Gú Lm6 Auýl kokìBÿ üh`Bë
GƒpAÿ 04 kÚýÛƒú GƒpAÿ kô ìpOHú Þévýî|qkAüþ yl; Glüò ìÏñþ Þú AGPlA Gú
ìƒlR 5 kÚýÛú koìdéõë Auýlÿ ìõok mÞpÚpAokAyPú ô uLw Auýl kôo
oühPƒú yƒlû ô KƒõuPƒú|øB Kw Aq̂çðló ìXlkA GpAÿ 53 kÚýÛú koøíBó
ìdéõë Auýlÿ ô øíBó ypAüÈ kìBüþ gõAGBðlû ylðl. uLw ìõAk cB¾ê
GƒB @J ìÛƒÇƒpGƒpAÿ gñTƒþ yƒló Hp| yvPú ylðl. GpAÿ KpôOEýò|qkAüþ,

KõuPú|øB ko|HOaN| üà ìõæoGB ðvHQ g1 Gú Lm51 GBqkokìBÿ Co07  Gú
ìlR 02 uBÎQ gõAGBðlû ylðl. ìXlkA« GB @J ìÛÇpGpAÿ ouýló Gú |Hp|
gñTþ yvPú ylû ô koðùBüQ GB AOBðõë o69 kokìBÿ o07 Gú ìlR 02 kÚýÛú
ÎíéýBR oðä|Gpÿ AðXBï yl. ìd¿õë cB¾ê koøõAÿ @qAk gzà yl Þú
Aüƒò ìƒBkû ÞƒýƒPƒýƒò ðƒBï kAyƒQ. ÞƒýƒPƒýƒò cƒB¾éƒú GƒpAÿ AðƒXƒBï ÎƒíéƒýBR
k–AuPýçuýõó koìdéõë @Gþ HOaN|(05% ôqðþ) GB ðvHQ g1 Gú Lm51 GBq
kokìƒBÿ o07 ô Gƒú ìlR 02 uBÎQ ÚpAoâpÖQ. uLw ÞýPõqAó GB @J ìÛÇp
yvPú ylû ô koAôó kokìBÿ o001 Gú ìlR 3 uBÎQ gzà yl. ÞýPõqAó
cB¾éú GpAÿ AðXBï ìÇBèÏú ìõok ðËpGB @uýBJ Gú cBèQ Kõkoko| @ìl. ||

ìBøþ ôÆpAcþ @qìBü{:|003 Îlk ìBøþ ÞLõoìÏíõèþ GB ôqó ìPõuÈ
1/8|±|4/24 Aqüƒßƒþ AqìƒrAoÑ Kpôo} ìBøþ koAÆpAÙ yùpuPBó AøõAqko
AuƒPƒBó gƒõquƒPƒBó Oùýú âpkül. GpAÿ üà ø×Pú koOBðßp|øBÿ Groå GpAÿ
@kAKPBuýõó ô Þî yló AuPpx ðãùlAoÿ ylðl. ÖBÞPõo|øBÿ GýõyýíýBüþ
@J ìƒdƒê OdÛýÜ yBìê: kìBÿC

o1 ±52,  |Hp| GpAGp8/7- 1/8, AÞvýtó
ìƒdéƒõë ko@J MPP|8-01|, ìƒýƒrAó uƒhƒPƒþ @J 069 ìƒýƒßƒpôqüƒíñw Gp
uBðPýíPpìpGÐ ô |mpp| 10/0|<2ON|; mpp|10/0<|3HN| OñËýî yl. ìBøþ|øB
Gƒú 4 âƒpôû ô øƒpâpôû Gú 3 OßpAoOÛvýî ylðl. øpOßpAoko@ÞõAoüõï|øBÿ
WlAâBðú ðãùlAoÿ ylû ô 01% @J øpüà Aq@ÞõAoüõï|øB oôqAðú GB @J mgýpû
yƒlû Gƒlôó ÞéƒpOƒÏõüÄ ìþ|yl. ìBøýBó ìõok @qìBü{ GB gõoAá  cBôÿ
52/0%|(5.2G|), 5/0%(5G)| ô 1%(01G)| ÞƒýƒPõqAó OÓnüú ylðl. Aq5 Îlk
ìBøþ AqøpOßpAoGú ¾õoR O¿BkÖþ kooôq|øBÿ 0, 02, 04ô 06 kôoû @qìBü{
GƒÏƒl AqGƒýùõ} Þpkó GB ìBkû Gýùõyþ 222-SMgõó| âýpÿ ylû ô gõó
WíÐ| @ôoÿ ylû GpAÿ AðlAqû| âýpÿ ÖBÞPõo|øBÿ gõðþ AuP×Bkû yl.

@ìƒBkû uƒBqÿ ÒƒnA: ÒƒnAÿ @ìBkû|ÿ ìh¿õÁ ÞLõoAqÞBogBðú @ìBkû
uƒBqÿ ÒƒnAÿ ìƒBøƒýƒBó yƒpÞƒQ GýÃBF yýpAqOùýú yl GpAÿ AÂBÖú ðíõkó
ÞýPõqAó GB ÒéËQ|øBÿ OÏpüØ ylû koOdÛýÜ G¿õoR qüpAÚlAï yl,  AGPlA
gõoAá AuPBðlAok ìBøþ ÞLõoGB @uýBJ GpÚþ G¿õoR Kõok ko@ôokû ylû ô
uƒLƒw  KƒõkoÞƒýƒPõqAó GB ìÛlAoÞíþ @J ìhéõÉ âpkül. uõuLBðvýõó
ÞƒýƒPƒõqAó GƒB ko¾ƒl|øƒBÿ ìƒl|ðƒËƒpGú Kõok gõoAá  AÂBÖú yl ô GB kuPãBû
ìƒhéƒõÉ| Þƒò ÞƒBìƒç« ìƒhéƒõÉ âƒpkül. uLw gõoAá cB¾ê Þú Gú cBèQ
gíýpÿ ko@ìlû Gõk GB AuP×Bkû Aq̂pj âõyQ ¾ñÏPþ G¿õoR KéQ|øBÿ
oürko@ìlû ô  koøõAÿ @qAk gzà ylû ô uLw kokìBÿ o4 OB qìBó AuP×Bkû
ðãùlAoÿ âpkül. AèHPú ÞýPõqAó ôÚPþ Gú ¾õoR Kõkou×ýl oðä koìþ| @ül
ìBðlâBoÿ ìñBuHþ kAyPú ô koGpAGpAÞvýtó øõA ðýrìBðlâBoÿ gõk oA c×Ì
ìþ|ðíBül.

@qìBüzBR gõó|yñBuþ (øíBOõÞpüQ): cXî Özpkû âéHõèþ üB |VCP|
Gƒú øƒíBó oô} ìÏíõë ô ìPlAôë GpAÿ KvPBðlAoAó ô KpðlâBó üÏñþ oô}
ìýßpôøíBOõÞpüQ GB AuP×Bkû Aqèõèú|øBÿ ìýßpôøíBOõÞpüQ ô uBðPpü×õs
ðƒíƒõðƒú Gƒú ìƒlR 01 kÚƒýÛú ko00001 kôokokÚýÛú GB AuP×Bkû AquBðPpü×õs
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ìýßpôøíBOõÞpüQ ¾õoR âpÖQ(|31)|.
øƒíƒõâéƒõGýƒò |)bH(|:øíƒõâéƒõGýƒò Gƒú oô} AuPƒBðƒlAok uýƒBðƒõìƒQ

øƒíƒõâéƒõGýò AðXBï ìþ| âýpk. Kw AqìhéõÉ| Þpkó Lm20/0 gõó GB cc5
ìdéõë OXBoOþ koAGßýò (ìÏpÙ uýBðõìQ|øíõâéõGýò) ô Kw AqânyQ 01
kÚýÛú, ðíõðú ìhéõÉ|ylû Gú ìlR 01 kÚýÛú Gú ìñËõoouõJ moAR øvPú
GƒB uƒpÎƒQ 0002 kôokokÚƒýÛú uBðPpü×õsyl. uLw WnJ ðõoÿ ìdéõë
ÖõÚBðþ koÆõë ìõZ mn045 Gú ôuýéú kuPãBû AuLßPpôÖPõìPpAðlAqû| âýpÿ
ô ìýrAó øíõâéõGýò GpcvI âpï kokuþ|èýPpìdBuHú âpkül|(51). ||

yƒíƒBo} Þéþ âéHõë|øBÿ Úpìr)CBRT(: yíBo} Þéþ âéHõë|øBÿ
ÚƒpìƒrìBøþ Gú oô} kuPþ ô GB AuP×Bkû Aqæï øíBuýPõìPpðEõGBo¾õoR
âpÖQ. GpAÿ Aüò ÞBoô GpAÿ oÚýÜ ðíõkó ðíõðú Aqìdéõë oÚýÜ Þññlû ðBR –
øƒpüà AuP×Bkû yl. GpAÿ yíBo} âéHõë|øBÿ ÚpìrOB koWú 5/0 Kþ|KQ
ìçðtôoÚpìrgõó Þzýlû yl ô uLw OB koWú 101 GB ìdéõë oÚýÜ| Þññlû ðBR
– øpüà oÚýÜ âpkül(ðvHQ oÚQ 1 Gú 002) ô uLw ðíõðú oÚýÜ ylû Gú æï
øíBuýPõìPpðEõGBoìñPÛê ô Kw Aq¾pÙ qìBó 5 kÚýÛú GpAÿ Oú|ðzýò yló
âéƒHƒõë|øƒBÿ Úƒpìƒr, OÏlAk âéHõë|øBÿ ÚpìrGB Groå|ðíBüþ 04 koKñY ìpGÐ
SBðõÿ AqìpGÐ Aôèýú ìpÞrÿ yíBo} ô OÏlAk uéõë yíBo} ylû koÂpüI
oÚƒQ üƒÏñþ Îlk 00001 ÂpJ âpkül ô OÏlAk âéHõë|øBÿ Úpìrkoìýéþ|èýPp
ìßÏI gõó ìdBuHú yl(11).

Aðlüw|øBÿ âéHõèþ:||Aðlüw|øBÿ âéHõèþ üÏñþ cXî ìPõuÈ âéHõèþ
|)VCM(|, ìƒýrAó ìPõuÈ øíõâéõGýò âéHõèþ |)HCM(| ô ÒéËQ ìPõuÈ
øƒíƒõâéƒõGƒýƒò âéƒHƒõë|øƒBÿ Úƒpìƒr|)CHCM(| GƒB AuƒPƒ×ƒBkû AqÖƒpìõë|øBÿ
AuPBðlAok ìõWõk ìdBuHú âpkül(81).

|VCM|= OÏlAk âéHõë|øBÿ Úpìr(
3

m/mpp|)/01 |×|øíBOõÞpüQ(%)  ||
|HCM|= OÏlAk âéHõ|øBÿ Úpìr(

3
m/mpp) / øíõâéõGýò (Ld/g|) |×|01

CHCM |= øíBOõÞpüQ (%) /  øíõâéõGýò (Ld/g) |×|001  ||
yíBo} Þéþ âéHõë|øBÿ u×ýl |)CBWT(|:yíBo} Þéþ âéHõë|øBÿ

u×ýl Gú oô} ìvPÛýî (øíBuýPõìPp) ô øíBðñl yíBo} Þéþ âéHõë|øBÿ
u×ýl KpðlâBó GB oÚýÜ Þpkó gõó Gú ðvHQ 1 Gú 002 GB ìdéõë oÚýÜ| Þññlû
ðBR – øpüà ¾õoR âpÖQ. GpAÿ Aüò| ÞBoô Kw AqAðPÛBë ðíõðú oÚýÜ ylû Gú
æï øƒíƒBuýPõìPpOÏlAk âéHõë|øBÿ u×ýl ko9 ìpGÐ Groå Aôèýú yíBo}
âƒpküƒl ô uƒLw OÏlAk Þê âéHõë|øBÿ u×ýl koìýéþ|ìPpìßÏI gõó GB
AuP×Bkû AqÖpìõë qüpìdBuHú| âpkül||(23)|. ||

002 ×|(01% + OƒÏƒlAk Þƒê âéƒHƒõë|øƒBÿ u×ýl yíBo} ylû ko9 ìpGÐ
Groå) = OÏlAk Þê âéHõë|øBÿ u×ýl koìýßpôèýPpgõó.

yíBo} O×püÛþ âéHõë|øBÿ u×ýl|)CBWD(: GpAÿ yíBo} O×püÛþ
âéHõë|øBÿ u×ýl AÚlAï Gú Oùýú âvPp} gõó âpkül GpAÿ Aüò| ÞBoô ÚHê Aq
ìhéõÉ ðíõkó ðíõðú gõó GB ìBkû|ÿ Âl AðÏÛBk ìvPÛýíB|« üà ÚÇpû gõó
Gpoôÿ æï ÚpAoâpÖQ ô AÚlAï Gú Oùýú âvPp} âpkül. âvPp}|øBÿ Oùýú
yƒlû GƒB Aèƒßê ìPýéýà OTHýQ(Öýßw) âpkül ô uLw GB AuP×Bkû Aqoðä

âýívƒB Gƒú ìƒlR 02 kÚýÛƒú oðƒä| @ìýƒrÿ yƒl ô Kw AqKBüBó oðä @ìýrÿ ô
yvPzƒõÿ æï ô gzƒà yló âvPp} GB Îluþ oôÒñþ OÏlAk üà ¾l
uéƒõë u×ýƒl ìƒõok yíƒBo} ô ko¾ƒl øƒpüà Aquéõë|øB ìdBuHú ô SHQ
âpkül||(23).

ÖƒBÞPõoøBÿ oyl: ôqó ìBøþ|øB koøpOýíBokoAGPlAÿ OdÛýÜ AðlAqû
âýpÿ yl.  GÏl AqOÓnüú OýíBoøB GB gõoAá|øBÿ ìzhÀ ylû Gú ìlR 2 ìBû,
ôqó ðùBüþ ìBøþ|øB  ðýrSHQ âpkül, ìýrAó gõoAá ì¿pÖþ øpOýíBoðýrÞú
GpAuBx GýõìBx ô ìýrAó AyPùBÿ ìBøþ OñËýî ìþ|yl(clAÞTpoôqAðú 5%)
SHQ âpkül. GÏl AqAOíBï OýíBoô ìzhÀ yló ôqó ðùBüþ, ôqó gõoAá
ì¿pÙ ylû, ÖBÞPõoøBÿ qüpkoøpOýíBoìzhÀ ô SHQ âpkül.

001 |×| [ôqó Aôèýú ™(ôqó Aôèýú – ôqó ðùBüþ)] = ko¾l AÖrAü{ ôqó Gló
|||etaR noisrevnoC dooF (AgPçÙ ôqó ðùBüþ ô ôqó Aôèýú ™ ìýrAó ÒnAÿ
ì¿pÙ ylû = ÂpüI OHlüê ÒnAüþ ) ||

(|etaR htworG cificepS S)|= ðpj oyl ôütû - ( ôqó ðùBüþ|nI)| qìBó
(oôq) / (ôqó AôèýúnI)

ðPBüY
ðƒPƒBüY ìpGõÉ Gú ìÛBüvú ÖBÞPõoøBÿ gõðþ ìpOHÈ GB âéHõë ÚpìrGýò

OƒýíBoøBÿ 4 âBðú koWlôë 1 @ôokû ylû AuQ.øp̂ñl O×BôR ìÏñþ|kAoÿ
Gƒýƒò OƒýƒíBoøBÿ OÓnüú ylû GB uÇõf ìhPéØ ÞýPõqAó ô ÞñPpë ìzBølû
ðãpkül (50/0>p|), ôèþ øíBOõÞpüQ ô  |CBR| kooôq02 ÖÛÈ koâpôû |01G| ô
kooôq04 koøƒíƒú âƒpôû|øB ðvHQ Gú ÞñPpë GÇõoðvHþ GBæOpGõk. ÒéËQ
øíõâéõGýò ðýrkooôq04 koâpôû |01G| ô kooôq06  koâpôû |5.2G| ðvHQ Gú
ÞƒñƒPƒpë AÖƒrAüƒ{ ÒƒýƒpìƒÏƒñƒþ|kAoÿ oA ðƒzƒBó|kAkðl. ÖBÞPõoøBÿ ìpGõÉ Gú
âéHõë|øBÿ Úpìrgõðþ yBìê  |VCM|, |HCM|, ô ðýrkoAÞTpOýíBoøB ô ìpAcê
ðíõðú âýpÿ AÖrAü{ ðvHþ ðvHQ Gú âpôû ÞñPpë kAyPñl Þú Aüò AÖrAü{ Aq
ðËp@ìBoÿ ìÏñþ|kAoðHõk (50/0>p|). ||

ðPBüY ìpGõÉ Gú yíBo} Þéþ ô yíBo} O×püÛþ  âéHõë u×ýl gõðþ
Gýò OýíBoøBÿ 4 âBðú OdÛýÜ  koWlôë 2 @ôokû ylû AuQ.

OƒÏƒlAk Þéƒþ CBW| koâƒpôû|øƒBÿ 01G| ô 5G| OƒÛpüHB« koOíBï ìpAcê
ðƒíƒõðƒú| âýpÿ AÖrAü{ ðvHþ koìÛBüvú GB âpôû ÞñPpë kAyPñl, ôAqÆpÖþ
OÏlAk èñ×õuýQ|øB| ðýrkoOíBìþ ìpAcê ô koOíBìþ OýíBoøBÿ OÓnüú ylû GB
ÞýPõqAó ðvHQ Gú ÞñPpë GÇõoðvHþ GBæOpGõk, ôèþ koÞê yíBo} O×püÛþ
âéHõë|øBÿ u×ýl gõðþ O×BôR ìÏñþ|kAoÿ AqðËp@ìBoÿ kouÇe 50/0 Gýò
OýíBoøBÿ OÓnüú ylû GB ÒéËQ|øBÿ ìhPéØ ÞýPõqAó ô âpôû  ÞñPpë ðzBó
ðlAk.

ðPBüY ìpGõÉ Gú oyl koðíõkAoøBÿ 1 OB 3 @ìlû AuQ.
ðƒpj oyƒl ôüƒtû ko|01G| AÖrAü{ ìÏñþ|kAoÿ oA ðvHQ Gú âpôû ÞñPpë

ðƒzƒBó kAk(50/0<|p|), ôèƒþ uBüpâpôû|øB ÎéýpÒî AÖrAü{ ðvHþ ðpj oyl
ôütû, OBCSýpìÏñþ|kAoÿ GpAüò ÖBÞPõooyl ðlAyPñl(50/0>p|)(ðíõkAo1).
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ko¾ƒl AÖƒrAüƒ{ ôqó ko|01G| AÖƒrAüƒ{ ìÏñƒþ|kAoÿ oA ðvHQ Gú âpôû
ÞñPƒpë ðzƒBó kAk(50/0<p|), ôèƒþ uƒBüƒpâƒpôû|øB, OBCSýpìÏñþ|kAoÿ GpAüò
ÖBÞPõooyl ðlAyPñl(50/0>p|)(ðíõkAo2).

ÂƒpüƒI OHƒlüê ÒnAüþ ko|01G| ÞBø{ ìÏñþ|kAoÿ oA ðvHQ Gú âpôû
ÞñPƒpë ðzƒBó kAk(50/0<p|), ôèƒþ kouBüpâpôû|øB OBCSýpìÏñþ|kAoÿ GpAüò
ÖBÞPõooyl külû ðzl (50/0>p|)(ðíõkAo3).

GdU
Gƒpouƒþ ÖBÞPõoøBÿ gõðþ ôuýéú|Aÿ ìñBuI GpAÿ uñX{ ôÂÏýQ

uçìPƒþ ìBøþ ìþ|GByl. Gpouþ ÖBÞPõoøBÿ øíBOõèõsüà koìBøþ, øî

GƒpAÿ Gƒpouþ ôÂÏýQ uçìPþ ìBøþ ô øî GpAÿ Gpouþ ASpAR  AcPíBèþ
Gpgþ ìõAk Âl OÓnüú|Aÿ AøíýQ kAok(42).  ðPBüY Aüò OdÛýÜ ðzBó kAk Þú
OXƒõürÒéËQ|øBÿ ìhPéØ ÞýPõqAó G¿õoR gõoAÞþ OBCSýpìÏñþ|kAoÿ Gp
ÖBÞPõo|øBÿ gõðþ ìpGõÉ Gú âéHõë Úpìr(øíBOõÞpüQ, øíõâéõGýò, OÏlAk
|CBR|, |VCM|, |HCM| ô CHCM) ðƒlAyƒQ. ðPƒBüY ìzBGùþ AqÎlï OBCSýp
ÞýPƒõqAó gƒõoAÞƒþ GƒpÖƒBÞPƒõoøBÿ gõðþ ìBøþ Úrë| @æÿ oðãýò| ÞíBó ðýr
ârAo} ylû AuQ(53) Þú GB ðPBüY OdÛýÜ WBoÿ ìÇBGÛQ kAok, ô GÇõoÞéþ
GvýƒBoÿ AqOdÛýÛƒBR, Îƒlï OƒBCSýƒpìƒõAk ìdƒpá oyl ô Aüíñþ gõoAÞþ Gp
ÖBÞPõoøBÿ gõðþ ìBøþ oA ârAo} ðíõkû Aðl(2,1). |AèHPú Gpgþ ìÇBèÏBR
ðPBüY ìPñBÚÃþ AqOBCSýpÞýPõqAó GpÖBÞPõoøBÿ gõðþ ìBøþ ârAo}
ðíõkû|Aðl, ìTç«|nanhsirkiraH| ô øíßBoAó kouBë 2102 AÖrAü{|CBR|,
|VCP| ô |bH| oA GlðHBë OdõürgõoAÞþ ÞýPõqAó koìBøþ |suenurb

sulehpenipEâƒrAo} Þƒpkðƒl (71). Gƒpgƒþ ðPƒBüƒY ìPñƒBÚÄ ârAo}
ylû oA ìþ|OõAó Gú AgPçÙ âƒõðƒú|Aÿ ìƒBøƒþ|øƒBÿ ìƒõok Gƒpouƒþ ô ðõÑ
ÖpAôoÿ ô O×BôR âõðú ìýãƒõÿ GßƒBoâƒpÖPú ylû GpAÿ AuPhpAZ ÞýPõqAó
ìpOHÈ kAðvQ. øp^ñl ðPƒBüƒY Aüƒò OdÛýƒÜ OƒBCSýpìTHPþ AqÞýPõqAó Gp
ÖBÞPõoøBÿ gõðþ ìpOHÈ GB âéHõë|øBÿ Úpìrgõðþ oA ðzBó ðlAk, ôèþ Aq@ðXB
Þú Gpgþ AqìõAk ìdpá oyl ô Aüíñþ kAoAÿ AWrAÿ Âl OÓnüú|Aÿ Gõkû ô
@uýI|øBÿ GBÖQ gõðvBqô  Þî gõðþ|øBÿ OÓnüú|Aÿ oA GBÎU ìþ|yõðl,
clAÚê ìþ|OõAó GpAuBx ðPBüY Aüò OdÛýÜ, ASpAR ìñ×þ øíBOõèõsüà
ÞýPõqAó oA ìñP×þ kAðvQ.

âéHõë|øBÿ u×ýl gõó||üßþ AqAWrAÿ ìùî kÖBÑ AgP¿B¾þ øvPñl
Þú kogõó, AoâBó|øBÿ èñ×Bôÿ ô Gpgþ GBÖQ|øBÿ küãpcÃõokAoðl ô kAoAÿ
ÖÏBèýQ GýãBðú|gõAoÿ ô Oõèýl @ðPþ|GBkÿ ìþ|GByñl(91). OÏlAk Þéþ |CBW|

ðíõkAo2. ìÛBüvú ko¾l AÖrAü{ ôqó Gýò OýíBoøBÿ OdÛýÜ Æþ kôoû kôìBøú |5.2G|:
ìBøýBó OÓnüú ylû GB gõoAá cBôÿ g5/2 ÞýPõqAó koÞýéõâpï gõoAá, |5G|: ìBøýBó
OÓnüú ylû GB gõoAá cBôÿ g5  ÞýPõqAó koÞýéõâpï gõoAá, |01G|: ìBøýBó OÓnüú ylû GB
gõoAá cBôÿ g01 ÞýPõqAó koÞýéõâpï gõoAá. ðPBüY GpAuBx DS±naeM| Gõkû ô
cpôÙ ÒýpøíñBï oôÿ ìýéú AðdpAÙ ìÏýBoðzBó køñlû O×BôR ìÏñþ|kAokouÇe 50/0
ìþ|GByl.

ðíõkAo3. ìÛBüvú ðpj oyl ôütû Gýò OýíBoøBÿ OdÛýÜ Æþ kôoû kôìBøú |5.2G|: ìBøýBó
OÓnüú ylû GB gõoAá cBôÿ g5/2 ÞýPõqAó koÞýéõâpï gõoAá, |5G|: ìBøýBó OÓnüú ylû
GB gõoAá cBôÿ g5 ÞýPõqAó koÞýéõâpï gõoAá, |01G|: ìBøýBó OÓnüú ylû GB gõoAá
cBôÿ g01 ÞýPõqAó koÞýéõâpï gõoAá. ðPBüY GpAuBx |DS±naeM| Gõkû ôcpôÙ Òýp
øíñBï oôÿ ìýéú AðdpAÙ ìÏýBoðzBó køñlû O×BôR ìÏñþ|kAokouÇe 50/0 ìþ|GByl.

ðíõkAo1. ìÛBüvú ÂpüI OHlüê ÒnAüþ Gýò OýíBoøBÿ OdÛýÜ Æþ kôoû kôìBøú |5.2G:
ìBøýBó OÓnüú ylû GB gõoAá cBôÿ g5/2 ÞýPõqAó koÞýéõâpï gõoAá, |5G|: ìBøýBó
OÓnüú ylû GB gõoAá cBôÿ g5 ÞýPõqAó koÞýéõâpï gõoAá, |01G|: ìBøýBó OÓnüú ylû GB
gõoAá cBôÿ g01 ÞýPõqAó koÞýéõâpï gõoAá. ðPBüY GpAuBx DS±naeM| Gõkû ô
cpôÙ ÒýpøíñBï oôÿ ìýéú AðdpAÙ ìÏýBoðzBó køñlû O×BôR ìÏñþ|kAokouÇe 50/0
ìþ|GByl.
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koOƒdƒÛƒýƒƒÜ cƒƒBÂƒpÒéýƒpÒƒî AÖƒrAüƒ{ ðvHƒþ, OÛƒpüHƒB«« koOíƒBï ìƒpAcƒê
ðíõðú| âýpÿ, ÖBÚl O×BôR ìÏñþ|kAoGýò OýíBoøB ô âpôû  ÞñPpë Gõk(50/0>p).
Aq@ðƒXB Þú ârAoyBR ìPÏlkÿ AqÚloR Odpüà Aüíñþ ÞýPõqAó ko@GrüBó
ôWƒõk kAok (|52,42,32), AðPËBoìþ|oÖQ Þú ̂ñýò AÖrAüzþ koOýíBoøBÿ

OÓnüú ylû GB ÞýPõqAó koAüò OdÛýÜ ðýrìzBølû yõk, ôèþ AcPíBæ« ðvHQ
ÞýPõqAó ì¿pÖþ (GB OõWú Gú oô} ÖpAôoÿ) üB ìlR qìBó AuP×Bkû (kô ìBû)
GƒpAÿ AèÛƒBÿ O×ƒBôR ìÏñƒþ|kAokoOÏƒlAk ô ðvHQ âéHõë|øBÿ u×ýl gõðþ
ìñBuI ðHõkû AuQ. øp̂ñl koOdÛýÛBOþ ìzBGú, gnahC| ô øíßBoAó  ko

oôq06 oôq04 oôq02 oôq¾×p ÒéËQ ÞýPõqAó ìpcéú ðíõðú âýpÿ

60/4±57/43 91/2±65/53 14/4±76/73 43/4±71/33 g|01 koÞýéõÒnA

øíBOõÞpüQ (%)
53/5±76/03 20/4±87/13 69/4±71/13 43/4±71/33 g|5 koÞýéõÒnA

26/2±83/33 42/3±52/13 19/3±44/43 43/4±71/33 g|5/2 koÞýéõÒnA

27/8±00/53 85/0±76/03 48/11±57/53 43/4±71/33 ÞñPpë

64/1±64/4 54/1±51/4 88/1±11/4 73/1±21/4 g|01 koÞýéõÒnA

øíõâéõGýò |(Ld/g|)
35/1±84/4 55/1±49/3 26/1±40/4 73/1±21/4 g|5 koÞýéõÒnA

30/1±88/4 03/1±49/3 48/1±42/4 73/1±21/4 g|5/2 koÞýéõÒnA

30/1±37/4 69/0±76/03 06/1±02/4 73/1±21/4 ÞñPpë

83/0±43/1 72/0±73/1 73/0±72/1 03/0±23/1 g|01 koÞýéõÒnA

OÏlAk âéHõë|øBÿ Úpìr(
6

01|*||)
15/0±92/1 04/0±63/1 84/0±42/1 03/0±23/1 g|5 koÞýéõÒnA

63/0±03/1 63/0±83/1 62/0±72/1 03/0±23/1 g|5/2 koÞýéõÒnA

74/0±53/1 80/0±23/1 51/0±72/1 03/0±23/1 ÞñPpë

51/08±1/292 05/64±10/862 50/211±55/333 58/57±83/572 g|01 koÞýéõÒnA

|VCM|(Lf|)
8/97±16/062 01/76±59/052 97/431±06/013 58/57±83/572 g|5 koÞýéõÒnA

7/97±28/772 02/901±83/752 92/47±92/482 58/57±83/572 g|5/2 koÞýéõÒnA

/921±40/872 84/31±04/332 13/18±82/063 58/57±83/572 ÞñPpë

54/81±31/73 95/11±21/13 17/12±89/53 67/31±81/43 g|01 koÞýéõÒnA

|HCM|(gp)
55/02±23/83 68/51±24/13 01/42±30/83 67/31±81/43 g|5 koÞýéõÒnA

06/31±21/04 86/11±55/03 63/41±99/33 67/31±81/43 g|5/2 koÞýéõÒnA

62/71±35/33 06/8±25/03 54/5±66/04 67/31±81/43 ÞñPpë

45/3±96/31 08/3±06/11 23/6±56/11 61/4±38/21  g|01 koÞýéõÒnA

|CHCM|(%)
27/7±23/51 92/5±95/21 00/7±13/31 61/4±38/21 g|5 koÞýéõÒnA

63/3±96/41 92/4±96/21 81/5±73/21 61/4±38/21 g|5/2 koÞýéõÒnA

81/8±94/41 69/2±89/21 22/1±24/31 61/4±38/21 ÞñPpë

Wlôë 1. ìÛBüvú ðPBüY ÖBÞPõoøBÿ gõó yñBuþ ìBøþ|øB ko4 OýíBoìõok Gpouþ koìpAcê ìhPéØ ðíõðú|âýpÿ. ðPBüY GpAuBx DS±naeM| ìþ|GByñl.

oôq06 oôq04 oôq02 oôq¾×p ÒéËQ ÞýPõqAó ìpcéú ðíõðú âýpÿ
12/1±43/4 81/3±27/5 91/2±37/4

84/2±92/5 

K/g|01ÒnA

âéHõë u×ýl
92/1±26/4 06/2±87/5 95/2±76/5 K/g5 
83/1±27/4 05/3±20/6 72/1±83/4 K/g5/2
44/1±84/4 56/3±29/5 58/1±05/4 ÞñPpë
81/6±38/16 36/6±38/36 52/5±85

36/6±57/95 

K/g01ÒnA

èñ×õuýQ(%)
13/4±38/16 94/7±71/36 19/7±38/06 K/g5
62/8±33/36 97/6±38/65 49/01±00/06 K/g5/2
63/6±05/95 00/5±00/55 21/2±05/65 ÞñPpë
73/3±71/62 16/8±38/12 86/4±33/72

31/6±36/42 

K/g01ÒnA

øPpôÖýê(%) 
85/4±38/52 67/3±38/12 80/4±76/72 K/g5 
83/4±00/82 47/2±05/22 68/01±75/82 K/g5/2
66/5±00/82 79/2±05/22 00/6±00/62 ÞñPpë
76/4±04/31 81/4±05/31 17/3±71/61

46/4±66/41 

K/g01ÒnA

ìõðõuýQ(%)
88/4±06/21 94/4±71/61 79/4±05/11 K/g5
80/4±00/51 12/7±00/91 06/6±75/21 K/g5/2
21/2±05/31 98/2±76/61 21/2±05/41 ÞñPpë

Wlôë 2. ìÛBüvú ðPBüY âéHõë|øBÿ u×ýl ôAðõAÑ âéHõë|øB koìBøþ|øB ko4 OýíBoìõok Gpouþ koìpAcê ìhPéØ ðíõðú|âýpÿ. ðPBüY GpAuBx |DS±naeM| ìþ|GByñl.
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uBë 6002 koìBøþ|sucinopaj xarbaloetaL,| nannakalapoG| ô lurA

kouBë 6002  koìBøþ ÞLõoìÏíõèþ ô |ikciwiS| ô øíßBoAó kouBë 4991 ko
ìBøþ Úrë @æÿ oðãýò ÞíBó ðPBüY ìzBGùþ oA ârAo} ðíõkðl (53,61,7);
ôèƒƒþ AÞTƒpOdÛýÛƒBR OƒBCSýƒpìÏñƒþ|kAoOXƒõüƒrÞýPƒõqAó GƒpOÏƒlAk ô ðvHƒQ
âéHõë|øBÿ u×ýl gõðþ, Þú GùHõk ôÂÏýQ Aüíñþ oA GBÎU ylû AuQ, oA
ârAo} ðíõkû Aðl (42,32,71). ||

OXõürgõoAÞþ 1% ÞýPõqAó |)01G(| GBÎU GùHõk ìÏñþ|kAoÖBÞPõoøBÿ
oyƒl (ðƒpj oyƒl ôüƒtû, ko¾ƒl AÖƒrAüƒ{ ôqó ô ÂƒpüƒI OƒHƒlüƒê ÒƒnAüƒþ)
âpkül(50/0>p). Aüò ðPBüY GB Gpgþ OdÛýÛBR AðXBï ylû oôÿ ASpÞýPõqAó
koâõðú|øBÿ küãp@GrüBó ìzBGùQ kAok; Gú|ÎñõAó ìTBë |nannakalapoG| ô
|lurA| kouBë 6002 ASpìTHQ OXõürgõoAÞþ ÞýPõqAó 1% oA Gpoyl ìBøþ
ÞLƒõoìÏíƒõèƒþ âƒrAo} Þƒpkðƒl (61).|gneG| ô øíßBoAó kouBë 1102 ðýr,
ÞýPõqAó Gú ìýrAó gk/g3 ô 6 ÒnA oA GBÎU AÖrAü{ Gpgþ yBgÀ|øBÿ oyl
ìBøþ |mudanac nortnecyhcaR| kAðvPñl(41). |niL| ô øíßBoAó kouBë
2102 ASƒpOXƒõüƒrgõoAÞþ AôèýãõuBÞBoül ÞýPõqAó oA Gpôqó ðùBüþ ô |RGS|
ìƒBøƒþ ÞLƒõoìÏíƒõèþ Gpouþ Þpkðl; Þú GùHõk ÖBÞPõoøBÿ oyl koOýíBo
OÓnüú ylû GB ÞýPõqAó ìzBølû âpkül (32).

GƒƒB ôWƒƒõk âƒƒrAoyƒBR qüƒBkÿ Þƒú cƒBÞƒþ AqOƒBCSýƒpìTHƒQ ÞýPƒõqAó Gƒp
yBgÀ|øBÿ oyl ìBøþ|øBÿ ìhPéØ ìþ|GByl, ârAoyBOþ ðýrAqÎlï OBCSýp
ô cPþ OBCSýpuõF ÞýPõqAó Gpoyl ìBøþ oA yBìê ìþ| âpkðl. (43,42,02).
|onoK| |ô øíßBoAó kouBë 7891 ASpOXõürgõoAÞþ ÞýPõqAó 01% oA Gpoyl
Gpgþ âõðú|øBÿ ìBøýBó Kpôoyþ Gþ ASpkAðvPñl (02). ÞBø{ oyl OýçKýB
koASpOXõürgõoAÞþ 2 ô 5 ô 01% ÞýPõqAó koìÇBèÏú |uaihS| ô uYkouBë
9991 ìzBølû yl, Þú AgPçë koWnJ ìõAk ÒnAüþ koASpÞýPõqAó oA ÎéQ
Aüò üBÖPú kAðvPñl(43). |niL| ô øíßBoAó kouBë 1102 OXõürgõoAÞþ 2/0%
ÞýPõqAó oA Gpôqó ðùBüþ, |RGS| ô |RCF| ìBøþ ÞLõoìÏíõèþ Gþ ASpkAðvPñl
(42). Aüƒò ðPBüY ðvHPB« ìPñBÚÄ oA ìþ|OõAó Gú O×BôR koâõðú ìýãõüþ Þú
ÞƒýƒPƒõqAó Aq@ó AuƒPƒhƒpAZ ylû, ìýrAó géõÁ ô kAuPýçuýõó ÞýPõqAó
cB¾ê, oô} AuPd¿Bë ô ðýrO×BôR Öýrüõèõsÿ âõðú ìBøþ ìõok Gpouþ
ðvHQ kAk.

GÇõoÞéþ ìþ|OõAó ðPýXú âpÖQ Þú ÞýPõqAó AuPd¿Bë ylû Gú oô}
ðƒvƒHƒPƒB« uƒBkû AqKƒõuƒPƒú ìƒýãõÿ KBu×ýl ÒpGþ, Þú AgýpA« Gú ÎñõAó âõðú
WBüãrüò ìýãõÿ u×ýl øñlÿ koÞzõoÞzQ ìþ|yõk, GB ÒéËQ 1% kAoAÿ
ASpAR Odpüà oyl ìñBuI koìBøþ ÞLõoìÏíõèþ AuQ, øp̂ñl OXõür
gõoAÞþ Aüò ìBkû OBCSýpÿ GpOdpüà gõðvBqÿ ô GùHõk yBgÀ|øBÿ gõðþ
ìBøþ ÞLõoìÏíõèþ ðlAok, ôèþ ÖBÚl OBCSýpuõF GpAüò ÖBÞPõoøB ðýrAuQ. ènA
GB OõWú Gú ÞBø{ oyl ô AÖrAü{ Oé×BOþ Þú AgýpA« koÞzõokoìBøþ ÞLõo
ìÏíõèþ ìzBølû ìþ|yõk, ìþ|OõAó AqÞýPõqAó ðýrGú ÎñõAó ârüñú|Aÿ GpAÿ
ìÛBGê GB ypAüÈ Wlül AuP×Bkû ðíõk.
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Abstract:
BACKGROUND: Shell is one of the most important by-products of shrimp processing

methods which can potentially pollute the environment, whereas shrimp shell contain large
amounts of chitin and chitosan and can be used as immune and growth stimulator in
aquaculture. OBJECTIVES: The purpose of present study was to investigate the effect of oral
administration of chitosan extracted from Litopenaeus vannamei's shell on some
hematological and growth factors of common carp. METHODS: Shrimp shells were collected
from shrimp processing plants and chitosan was extracted. Then 300 common carp were
divided into 4 equal groups in 3 trirepcats (12 aquarium totally). Fish were fed with basal food
supplemented with 0% (as control group), 0.25% (G2.5), 0.5% (G5) and 1% chitosan (G10)
for 60 days. Blood samples were taken every 20 days from each group during the experiment.
Samples were used for hematological parameters include: WBC, RBC, PCV, Hb, leukocyte
differential count and globular indices (MCV, MCH and MCHC). At the end of study growth
indices include: Specific Growth Rate, percentage weight gain and Food Conversion Rate
were calculated. RESULTS:The results showed that oral administration of chitosan in different
dose didn't affect hematological parameters of Common carp (p>0.05). Meanwhile results
indicate that all growth indices improved in G10 compare to control (p<0.05). FCR and SGR
in G10 treatment were 2.98±0.64 and 0.60±0.09, versus 3.82±0.30 and 0.44±0.04 in control
group, respectively. Lower concentration of chitosan (0.25% and 0.5%) induced no
significant change in growth indices of fish (p>0.05). CONCLUSIONS: Although Chitosan
extracted from white leg shrimp in concentration of 1% improved growth indices of common
carp, no significant impact were seen in hematological parameters. Therefore, 1% chitosan
can be used as a growth stimulant in Common carp. 

Key words: Chitosan, common carp, growth indices, hematological factors, Litopenaeus vannamei
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Figure  Legends  and  Table  Captions
Figure 1. Comparison of Specific Growth Rate (SGR) among the experimental groups after 2 months. G2.5: fish fed with food supplemented
inclusion 2.5 g chitosan per kg food. G5: fish fed with food supplemented inclusion 5 g chitosan per kg food. G10: fish fed with food
supplemented inclusion 10 g chitosan per kg food. Values are mean±SE (n=10). Significant differences (p<0.05) are marked by different letters.
Figure 2. Comparison of percentage weight gain among the experimental groups after 2 months. G2.5: fish fed with food supplemented
inclusion 2.5 g chitosan per kg food. G5: fish fed with food supplemented inclusion 5 g chitosan per kg food. G10: fish fed with food
supplemented inclusion 10 g chitosan per kg food. Values are mean±SE (n=10). Significant differences (p<0.05) are marked by different letters.
Figure 3. Comparison of Food Conversion Rate (FCR) among the experimental groups after 2 months. G2.5: fish fed with food
supplemented inclusion 2.5 g chitosan per kg food. G5: fish fed with food supplemented inclusion 5 g chitosan per kg food. G10: fish fed
with food supplemented inclusion 10 g chitosan per kg food. Values are mean±SE (n=10). Significant differences (p<0.05) are marked by
different letters.
Table 1. Results of hematological parameters of 4 treatments in different sampling periods. 
Table 2. Results of  White blood cell counts and rate of leukocytes of  4  treatments in different sampling periods. 
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