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kAìLryßBó kocBë AuP×Bkû AqAðõAÑ oô}|øBÿ KýzpÖPú ô kÚýÜ| koqìýñú

OzhýÀ ô koìBó GýíBoüùBÿ cýõAðBR AÚP¿Bkÿ ô gBðãþ øvPñl(9). Aâp

^ƒú Gƒpouƒþ @uƒLýpAuýõó ìÓrAuPhõAó GB ìýßpôußõN ðõoÿ Gú ÎñõAó

Gƒh{ Âpôoÿ AqGpouþ Þéýñýßþ ðíõðú|øBÿ ìÓrAuPhõAó ok ðíþ|yõk

ôèþ AuP×Bkû AqÖéõuBüPõìPpÿ GpAÿ Gpouþ ìÓrAuPhõAó ̂ñlüò ìrüQ Gú

øípAû kAok. ÖéõuBüPõìPpÿ koqìBó ÞõOBû ô GB upÎQ GBæ Gú OXrüú ô Odéýê

kÚƒýƒÜ uéƒõë|øƒB ìþ|KpkAqk(71). ÖéõuBüPõìPpÿ uéõë|øB oA GùPpO×ßýà

Þƒpkû ô øƒíƒ̀ƒñƒýò ìpAcê GéõÕ ô qüpâpôû|øBÿ uéõèþ oA kÚýÜ|OpOÏýýò

ìƒþ| Þƒñl. ìýrAó GBæÿ WpüBó uéõèþ AìßBó Aüñßú OÏlAk  qüBkÿ uéõë| ko

ìƒlR GƒvƒýƒBoÞƒõOƒBøþ @ðBèýrô Gpouþ yõðl oA ðýrÖpAøî ìþ| @ôok (3). ko|

|ðƒíƒõðƒú|øBÿ cBôÿ uéõë|øBÿ ðEõKçuPýà øíBOõKõüPýà, Æþ ̂ñlüò

uƒBÎƒQ OzhýÀ AðXBï ìþ|yõk Þú Þý×ýQ KBui| âõüþ oA AÖrAü{ kAkû ô

AðƒPƒhBJ yýõû ìñBuI koìBðþ oA  ÖpAøî ìþ| Þñl (81,31). | @ðPþ |GBkÿ|øBÿ

AgƒPƒ¿ƒƒB¾ƒƒþ ìƒñƒƒõÞéƒƒõðƒƒBë Þƒõðƒtôâƒú  GƒB ÖéƒõoÞƒpôï ìƒõok AuƒPƒ×ƒBkû ko

ÖéƒõuƒBüPƒõìPƒpÿ oô} ìñƒBuHƒþ GƒpAÿ OzhýƒÀ AÖPƒpAÚƒþ èßõuýQ|øB GB

AuP×ƒBkû AqìƒBoÞƒpøƒBÿ uƒÇdƒþ ôüƒtû okû|øƒBÿ uéƒõèþ Gú yíBoìþ|oôðl

(51,21). @ðƒPƒƒþ GƒƒBkÿ|øƒƒBÿ ìƒñƒƒõÞéƒƒõðƒƒBë Gƒƒú ôüƒtû koìƒzƒhƒÀ Þƒpkó

Glgýíþ|øBÿ øíBOõKõüPýà Gú ÎéQ ðBGBèÔ Gõkó ô @OýLýà Gõkó uéõë|øB

ì×ýl øvPñl(01). kocBèþ Þú @ðPþ|GBkÿ|øBÿ ìõok AuP×Bkû kooðä| @ìýrÿ

uƒýƒPƒƒõyýíƒþ OñƒõÑ qüƒBkÿ ðƒlAok, koÖéƒõuƒBüPƒõìPƒpÿ OÏƒlAk qüƒBkÿ Aq

ìƒBoÞƒpøƒBÿ AgƒPƒ¿ƒB¾ƒþ ìƒþ|OƒõAðƒñl ìõok AuP×Bkû ÚpAoâýpðl. AqOßñýà

ÖéƒõuƒýƒPƒõìƒPpÿ ô ìBoÞpøBÿ AgP¿B¾þ uéõèþ koyñBuBüþ qüpâpôøBÿ

WƒíƒÏƒýƒQ uéƒõë|øƒBÿ ìƒÓƒrAuƒPƒhƒõAó kouä ô AðvBó Gú ÆõoâvPpkû

AuP×Bkû ylû AuQ(3). ôèþ koâpGú|øB ìÇBèÏBR ÞíPpÿ ¾õoR âpÖPú ô

AÆƒçÎBR ìpGõÉ Gú AgPçæR øíBOõKõüPýà âpGú  øípAû  GB  AoqüBGþ|øBÿ

ÖéõuBüPõìPpÿ, yBìê ârAo}|øBÿ ìõokÿ GvýBoìdlôk AuQ. ||

GƒñƒB GƒpAüò GpAÿ yñBuBüþ AgPçæR øíBOõKõüPýà âpGú|øB, ôÂÏýQ

AKýlìýõèõsÿ ô KBui Gú koìBó koAüò AgPçæR, Âpôoÿ Gú ðËpìþ|oul Þú

Gpouþ uéõèþ ìÓrAuPhõAó âpGú|øBÿ ìHPç GB AuP×Bkû Aq@ðPþ GBkÿ|øBÿ

ìñõÞéõðBë AgP¿B¾þ okû GB oô} ÖéõuBüPõìPpÿ AðXBï yõk ô âBìþ GpAÿ

AuPBðlAok Þpkó oô} AüíñõÖñõOBüLýñä ô AoOHBÉ @ó GB koìBó AoADú âpkk.

ìõAk ôoô} ÞBo

Aq4 âpGú GýíBoô 2 âpGú uBèî Þú Gú Þéýñýà kAï|øBÿ Þõ̂à kAðzãBû
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OùƒpAó AoWƒBÑ yƒlû Gƒõkðƒl, Gƒpouƒþ üƒBÖPƒú|øƒBÿ øíƒBOõèõsüà )CBC(|,

âvPp} gõó ô ìÓrAuhõAó AðXBï âpÖQ. Glüò OpOýI Þú koclôk cc5

ìÓƒrAuPhƒõAó GƒB uƒõqó yíƒBoû|  61  AqAuPhƒõAó AüéýƒBá @uLýƒpû ylû  ô
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øíBOõèõsÿ âýívB | oðä| @ìýrÿ yl. koAkAìú, yíBo} AÖPpAÚþ uéõë|øBÿ
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âpôû GýíBoÞú AGPç Gú AgPçæR øíBOõKõüPýà @ðùB  OBCüýl yl, yBìê
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oô} ÖéõuBüPõìPpÿ ìõok Gpouþ ÚpAoâpÖQ ô ðPBüY @ó GB ðíõðú|øBÿ ðpìBë

ìÛBüvú ô SHQ |yl. ||

|Gƒú ìƒñƒËõoÖéõuBüPõìPpÿ Lm001 Aquéõë|øBÿ gõðþ ìÓrAuPhõAó
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1uéƒõë, Þƒú AcƒPƒíƒBë Gƒùî ̂vHýló uéõë|øB oA Gú clAÚê

ìƒþ|ouƒBðƒl) GƒpkAyƒPƒú ô Gƒú èƒõèƒú|øƒBÿ Kéƒþ AuPpó yíBoû 01 ìñPÛê yl.

uƒLƒwLm05 @ðƒPƒþ|GƒBkÿ Aôèƒýƒú yƒBìƒê @ðƒPþ|GBkÿ|øBÿ ìñõÞéõðBë GpAÿ

yBgÀ|øBÿ |)rB-rC( ekil-12DC|,  |noitalupopbus etycohpmyl T|,

|a271-DC|, âƒpAðƒõèƒõuýPþ, Kò|èßõuýPþ )ekil-54DC(|(uBgQ ypÞQ

|DRMV| Þƒzõo@ìpüßB) GB AürôOBüM ÞñPpë AÂBÖú Þpkû ô kokìBÿ AOBÝ Gú

ìlR 51 kÚýÛú AðßõGú yl. GÏl AqAüò âéHõë|øBÿ ÚpìrGBèÔ (Glôó øvPú) GB

AÂBÖú Þpkó cc3 Þépül @ìõðýõï 58/0% Gú ìlR 5-2 kÚýÛú kokìBÿ AOBÝ

èýrylðl,  èõèú|øB oA ko0001 kôoGú ìlR 3 kÚýÛú uBðPpü×ýõsÞpkû ô uéõë|øB

WlA ylðl.  ìBüÐ oôüþ kôooühPú ylû ô uéõë|øB kocc3 ìdéõë  Öv×BR

GƒƒBÖƒƒpuƒƒBèƒýƒƒò |SBP(|etahpsohp enilas dereffub) Þƒƒú cƒƒBôÿ uƒpï

âƒBìBâéõGõèýò AuHþ 1% Gõk yvPú ô uLw ìÇBGÜ @ð̀ú koGBæ â×Pú yl

uƒBðƒPƒpüƒ×ƒýƒõs|yl. @ðPþ GBkÿ SBðõüú Þõðtôâú ÖéõouEýò Aürô|OýõuýBðBR

|[cetoreS ,CTIF :GgI esuom itna taoG|] ô [cetoreS ,EP

:MgI esuom itna taoG]| üB KýßõAoüPpüò || Gú øpèõèú AÂBÖú Þpkû ô Gú ìlR

02 kÚýÛú koC
o

4 AðßõGú |yl. GÏl AqAðßõGBuýõó uéõë|øB kôGBoGB cc3 |SBP|

yvPú ylû ô kôGBoû ko|Lm|052 |SBP| uõuLBðvýõó âpkül. GpAÿ ìzhÀ

Þpkó Gà âpAðl  ÖéõouBðPþ, uéõë|øB GB @ðPþ|GBkÿ SBðõüú âõðtôâú GB |EP| üB

|CTIF| Gƒlôó @ðƒPƒþ|GƒBkÿ Aôèýú AðßõGú |ylðl (91,41,1). |̂ñBð̀ú ðíõðú|øB

GƒçÖB¾éú GÏl Aq@ìBkû uBqÿ GpAÿ ÖéõuBüPõìPpÿ @ðBèýrðíþ|ylðl, GB KBoA

ÖƒpìƒBèƒløƒýƒl 5% Öƒýƒßƒw yƒlû OƒB Æƒþ cƒlAÞTpüà oôq| @ðBèýryõðl(5).

uéõë|øBÿ oðä ylû AqÆpüÜ èõèú cBôÿ ðíõðú Gú kuPãBû ÖéõuBüPõìPpÿ

kAkû ylû ô 00001 uéõë OõuÈ @ó yípkû ô uLw kAkû|øBÿ ÖéõuBüPõìPpÿ

GluQ @ìlû GB ÖpìQ ô yßê AuPBðlAok koÞBìLýõOpmgýpû ylðl.  uéõë|øB

Gƒú ¾ƒõoR uƒýƒãƒñƒBë|øƒBÿ GƒBqOƒBGƒýƒlû ìƒvƒPƒÛýî (rettacS drawroF(| ô

uƒýƒãƒñƒBë|øƒBÿ WƒBðƒHƒþ(rettacS ediS) ðíBü{ kAkû |ylðl.  kocBèýßú

ìƒBoÞƒpøB Þú ÖéõouBðQ |EP| üB |CTIF| kAyPñl Gú ¾õoR èãBoüPíþ ðíBü{

kAkû ylðl.

æqï Gƒú OƒõÂƒýƒe AuƒQ Þƒú koðƒíƒõkAoðƒÛƒÇƒú|Aÿ WƒíƒÏƒýƒQ uéõèþ,

uýãñBë|øBÿ (CSF)rettacS drawroF| ìzhÀ Þññlû uBüruéõë|øB ô

rettacS ediS (CSS) ìzhÀ Þññlû âpAðõèõuýPþ ô Ký̀ýlâþ uéõë|øB

AuQ. ||

æqï Gú mÞpAuQ Þú GpAÿ OÏýýò ðíõkAoðÛÇú|Aÿ ìÓrAuPhõAó, 2 âpGú

uBèî AqðËpÞéýñýßþ ìõok @qìBü{ ÚpAoâpÖPñl Þú koAüò cBèQ GpAuBx

ylR ô ìýrAó KpAÞñ{ ðõouéõë|øB, 5  ðBcýú koðËpâpÖPú yl.

ðPBüY
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Wlôë1. üBÖPú|øBÿ gõó ìdýÇþ koâpGú|øBÿ ìHPç Gú AgPçæR øíBOõKõüPýà.
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Aüò âpGú ìHPç Gú AoüPpôèõÞíþ, @ðíþ ylül ô OpìHõuýPõKñþ Gú øípAû Kpû

ÞƒƒõouƒƒõoøƒƒBÿ AoüƒPƒƒpôDƒýƒƒlÿ yƒƒBìƒƒê oôGƒƒpÿ|GƒçuƒQ, oôGƒpÿ|uýƒQ ô

ìƒPƒBoôGpôuýQ koæï Oùýú ylû Aqgõó ìdýÇþ külû yl(Wlôë1). ko

Gƒpouþ uýPõèõsüßþ @uLýpAuýõó ìÓrAuPhõAó okû|ÿ AoüPpôDýlÿ 28%

uéƒõë|øƒBÿ øƒvƒPƒú|kAooA Oƒzƒßƒýƒê |kAkðl (Wlôë2). koÖéõuBüPõìPpÿ,

ðíõkAoðÛÇú|Aÿ |CSS/CSF| Aèãõÿ ìP×BôOþ AqOõqüÐ uéõë|øB koìÛBüvú GB

ìÓrAuPhõAó ðpìBë (O¿õüp1) ðzBó kAk Þú GýzPpüò uéõë|øB koâýQ |2R|

ô |3R| Gõkðl|(2-a).

||GýBó ìP×BôOþ AqìBoÞpKò|èßõuýQ |)ekil-54( DC|, âpAðõèõuýPþ ô

|)a271DC(| ìzBølû yl. ko¾l uéõë|øBüþ Þú AqðËp|54DC| ô |a271DC|

ô  ìBoÞpâpAðõèõuýPþ ìTHQ Gõkðl GvýBoKBüýò|OpAqko¾l uéõë|øB koìÓr

AuƒPƒhƒõAó ðƒpìƒBë Gõk (Wlôë3), Þú GB AÖrAü{ uéõë|øBÿ ðEõKçuPýà

AoüƒPpôDýlÿ ô ÞBø{ WíÏýQ èßõuýPþ koAüò âpGú øíhõAðþ kAok. ko

ðíõkAoðÛÇú|Aÿ |-54DC| Gú |CSS| WíÏýPþ GB GýBó Þî   |54DC|ô  øí̀ñýò

|CSS| Þî ìzBølû yl (O¿õüp2-|b|). ||

ðƒíƒƒõðƒƒú 2: âƒƒpGƒƒú GƒƒB uƒñƒƒloï ìƒýéƒƒõküƒƒw|KƒçuƒPƒýƒà Þƒú AqðƒËƒp

)suriVaimekueL enileF  VLeF(ìTHQ Gõk. koAüò âpGú @ðíþ WHpAó

ðƒƒBKƒƒnüƒpìƒBÞƒpôuýPýƒà ðƒõoìƒõÞƒpôìýƒà Gƒú øíƒpAû OƒpôìHƒõuýPƒõKñƒþ ô

ìýéõGçuQ ô KpôìýéõuýQ ô KçÞQ|øBÿ Òõë Kýßpkogõó ìdýÇþ külû

|yl (Wlôë1). øí̀ñýò OÓýýpAR OõÞvýà yBìê øBüLõuãíBðPBuýõó ô

øƒBüƒLƒpuƒãƒíƒBðƒPƒBuƒýƒõó koðƒõOƒpôÖƒýƒê|øƒBÿ gƒõó ìƒdƒýÇþ külû yl.

uéƒõë|øƒBÿ GƒçuƒPƒþ 51% Þƒê uéƒõë|øƒBÿ øƒvPú|kAooA koìÓrAuPhõAó

Oƒzƒßƒýƒê |kAkðƒl. ko@ðƒBèƒýƒrÖéƒõuƒBüƒPƒõìPpÿ, koGpouþ ðíõkAoðÛÇú|Aÿ

|CSS/CSF| AÖrAü{ kouéõë|øBÿ ðBGBèÔ ìýéõDýlÿ ô ÞBø{ kouéõë|øBÿ

ìýéõDýlÿ GBèÔ külû |yl (O¿õüp3-|a|).  uéõë|øBÿ GçuPþ ðBcýú ôAÂdþ

oA ðzBó kAkû ô ko¾l ìBoÞpâpAðõèõuýPþ (54%) ô ìBoÞpKò|èßõuýPþ |)ekil-

54-DC(| clôk 08% Gp@ôokû yl (Wlôë3).  Aèãõÿ WíÏýPþ ìBoÞp|54DC|

koðƒíƒƒõkAo|--54DC/CSS| ìƒPƒ×ƒƒBôR AqAèãƒõÿ @ó kocƒBèƒQ ðƒpìƒBë Gƒõk

(Oƒ¿ƒõüƒp3-|b|). koAüƒò âƒpGƒú uƒBüƒpìƒBoÞƒpøƒBÿ AgƒPƒ¿ƒB¾ƒþ âƒpGú GpAÿ

ÖéõuBüPõìPpÿ @qìBü{ ðzl.

||ðƒíƒõðú 3: koAüò âpGú koGpouþ âvPpû Oùýú ylû AqìÓrAuPhõAó

øƒBüƒLƒpKƒçqÿ okû|ÿ| ìƒýéƒõDƒýlÿ ìzBølû yl. @ðBèýrìÓrAuPhõAó ìHýò

AÖƒrAüƒ{ uéƒõæoüƒPƒþ cƒlôk |(Lm
01

3|×
|
3/77) Gƒõk. ðƒvƒHƒQ ìƒýéõDýl Gú

AoüƒPpôDýl clôk 4/11 Gõk (Wlôë2 ). Gpouþ ÖéõuBüPõìPpÿ uéõë|øB ko

ðíõkAoðÛÇú|Aÿ |CSF/CSS| ðzBó AqAÖrAü{ uéõë|øB koâýQ |3R| ô |4R| Gõk.

Þú Aüò uéõë|øB |a271DC| ìTHQ Gõkðl ô ìBoÞpâpAðõèõuýPþ OõuÈ 57%

uéƒõë|øƒB GƒýBó yl Þú GýzPpAqìýrAó ìýBðãýò @ó koâpGú|øBÿ ðpìBë Gõk

(Wƒlôë3).  ìƒBoÞƒpøƒBÿ èƒñƒ×ƒõuýPþ ô Kò|èßõuýPþ |)ekil-54DC(| GpAÿ

Gpouþ ko¾l GýBó uéõë|øB ìõok Gpouþ ÚpAoðãpÖQ. ||

ðíõðú 4: koAüò âpGú üBÖPú|øBÿ øíBOõèõsÿ kogõó ìdýÇþ yBìê

èƒßƒƒõuƒýƒPƒƒõq, Þƒî|gƒõðƒþ ìƒBÞƒpôuƒýƒPƒýƒà øƒBüƒLƒõÞƒpôìƒýƒà Gƒú øƒíƒpAû

OƒpìHƒõuýPƒõKñƒþ Gƒõk (Wƒlôë1). uéƒõë|øBÿ ìÓrAuPhõAó koøpkô okû

ìýéƒõDýƒlÿ ô AoüPpôDýlÿ küw|KçuPýà Gõkðl. @qìBü{ upôèõsÿ GpAÿ

OzhýƒÀ VIF| )suriVycneicifedonummI enileF( GB @qìBü{ AæürA

|)XXEDI(| koAüƒò âƒpGú ìTHQ Gõk ôOBCüýl yl. koGpouþ ÖéõuBüPõìPpÿ

ðíƒõkAoðÛƒÇƒú|Aÿ CSF/CSS| O×ƒBôR ÚƒBGƒê OƒõWƒú|Aÿ GƒB uéƒõë|øƒBÿ ìÓr

AuPhõAó kocBèQ ðpìBë ðzBó ðlAk (O¿õüp4-|a|), AìB ðíõkAo54DC/CSS

Aèãõÿ ìP×BôOþ GB cBèQ ðpìBë kAyQ, Glüò ðdõÞú WíÏýQ uéõë|øBÿ

|54DC| ìTHQ ÞBø{ KýlA Þpk (O¿õüp4-|b|).  øí̀ñýò ko¾l ìBoÞpøBÿ

|noitalupopbus etycohpmyl Tô ekil-12 DC| ÞíPpAqìõAok ðpìBë Gõk

ðvHQ ìýéõDýl Gú
AoüPpôDýl|

|okû ìýéõDýlÿ| |okû AoüPpôDýlÿ|

91/0| |8/51| |8/28| |ðíõðú 1|

8/31| |8/06| |4/4| |ðíõðú 2|

63/11| |4/68| |6/7| |ðíõðú 3|

3/7| |8/68| |8/11| |ðíõðú 4|

2/1-2/2 -| |-| |ìýrAó ìpWÐ|

Wlôë 2. KBoAìPpøBÿ OzhýÀ O×püÛþ uéõë|øBÿ gõðþ ìÓrAuPhõAó.

TDC

etycohpmyl
ekil 12DC| || âpAðõèõuýQ|

DC
a271DC 54DC||

|OvQ ðzl| OvQ ðzl| 4% 8% |02% ðíõðú 1|

|OvQ ðzl| OvQ ðzl| 54% 84% |08% ðíõðú 2|

|OvQ ðzl| OvQ ðzl| 57% 57% |OvQ ðzl ðíõðú 3|

3% 6% 53% 04% |03% ðíõðú 4|

8% 01% 73% 24% |45% ìýrAó ìpWÐ|

Wlôë3. Gpouþ @ðPþ GBkÿ|øBÿ ìñõÞéõðBë koðíõðú ðpìBë ôâpGú|øBÿ ìHPç Gú AgPçæR
øíBOõKõüPýà.

O¿õüp1.ðíõkAoðÛÇú|Aÿ ìÓrAuPhõAó âpGú uBèî: qüpWíÏýQ|øBÿ uéõèþ ko5 ðBcýú
ìzhÀ ôWlA ylû|Aðl.
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(Wlôë3).

GdU

koGƒpouƒþ ÖéƒõuƒBüƒPƒõìƒPpÿ, OzhýÀ qüpâpôû|øBÿ èßõuýPþ OñùB

GpAuBx KBoAìPpøBÿ ìõoÖõèõsüßþ Gh¿õÁ koìõAok ðEõKçuPýà ÞBoÿ

kyõAoAuQ (3). AüíñõÖñõOBüLýñä ô Gpouþ ÖéõuBüPõìPpÿ ìÓrAuPhõAó

AGrAoìñBuHþ GpAÿ Gpouþ èõuíþ cBk, uñloôï ìýéõküvLçqÿ ô èí×õï

Òýƒpøƒõ̂ßýñƒþ koAðvƒBó ìþ|GByl (8,4). koâpGú ìHPç Gú AoüPpôèõÞíþ

âƒpGƒú, ko¾ƒl uéƒõë|øBüþ Þú |54DC| ìTHQ Gõkðl ðvHQ Gú cBèQ ðpìBë

ÞƒBøƒ{ ̂zî| âýpÿ kAyQ. koAðvBó koGlgýíþ|øBÿ èñ×õuýPþ ko¾l

O¿õüp2. ðíõkAo|CSS/CSF| ô|54DC/CSS| koâpGú ìHPç Gú AoüPpôèõÞíþ. |)a| ðíõkAo
ðÛÇú|Aÿ, OõqüÐ ìP×BôOþ Aquéõë|øB oA koìÛBüvú GB ìÓrAuPhõAó âpôû ÞñPpë (ðpìBë) ðzBó
ìþ|køl. |)b| ðíõkAoðÛÇú|Aÿ |54DC/CSS|, WíÏýQ uéõèþ GB |CSS| Þî ôøí̀ñýò GýBó
Þî |54DC| oA ðzBó ìþ|køl Þú GB g¿õ¾ýBR uéõë|øBÿ AoüPpôüýlÿ øvPú|kAoøî|gõAðþ
kAok (ÞñPpë ìñ×þ= |c|).

O¿ƒõüƒp3. |)a| ðíƒõkAo|CSS/CSF| âƒpGƒú ìHPç Gú uñloï ìýéõküw|Kçqÿ, uéõë|øBÿ
GçuPþ, ìñÇÛú|Aÿ ìzhÀ oA koðíõkAoðÛÇú|Aÿ ðzBó ìþ|køñl.  |)b| Aèãõÿ ìP×BôR ko
ðíõkAo|54DC/CSS| ðvHQ Gú cBèQ ðpìBë ìzBølû yl (ÞñPpë ìñ×þ= |c|).



Gpouþ ÖéõuBüPõìPpÿ ìÓrAuPhõAó âpGú73

GýƒBó |54DC| GvýBoKBüýò|OpAqìÛlAoGýBó @ó OõuÈ èñ×õuýQ|øB kocBèQ

uçìƒQ ô ðƒpìƒBë AuƒQ. GñƒBGpAüò Gpouþ GýBó ìBoÞp|54DC| koOzhýÀ

Glgýíþ|øBÿ èñ×õuýPþ Þíà Þññlû AuQ (6). koøíýò âpGú ìHPç Gú

AoüPpôèõÞíþ WíÏýPþ GB |CSS| Þî ô GýBó |54DC| Þî )54DC wol/CSS wol(

øíƒpAû GƒB ko¾l GBæüþ Aquéõë|øBÿ øvPú|kAoAoüPpôDýlÿ ìzBølû yl.

^ñBð̀ú koìÓrAuPhõAó AðvBó øî ypf kAkû ylû AuQ(21). GñBGpAüò Gú

ðƒËpìþ|oul Þú Aüò ìBoÞpkoOzhýÀ Glgýíþ|øBÿ okû AoüPpôDýlÿ ko

âpGú ì×ýl GByl (11,7). øí̀ñýò koðíõkAoðÛÇú|Aÿ WíÏýQ GçuPþ Þú |

CSS/CSF|| Þíþ kAoðl Gú gõGþ ÚBGê yñBuBüþ AuQ. koâpGú Aÿ Þú AqðËp

uƒpìƒþ VIF| ìTHƒQ Gƒõk ÞƒBøƒ{ WíÏýƒQ èñ×ƒõuýƒQ |T| GƒB ÞBø{ ìBoÞp

AgP¿ƒB¾ƒþ Aüò uéõë ô øí̀ñýò ÞBø{ WíÏýQ èñ×õuýPþ koðíõkAo

ðÛƒÇƒú|Aÿ |54DC| OƒBCüýl Þññlû oôðl GýíBoürAüþ Aüò ôüpôx koâpGú ìHPç

AuƒQ. AqÆƒpÖƒþ AuP×ƒBkû øíƒrìƒBó ìƒBoÞƒp|54DC| Gú øípAû uBüpìBoÞpøB

ìƒþ|OƒõAðƒl GƒpAÿ WƒlA Þpkó okû|øBÿ ìhPéØ uéõèþ ì×ýl GByl. Gpouþ

Þíªþ GýBó @ðPþ|só|øBÿ uÇdþ koGýíBoüùBÿ Oà âýpô Að×pAkÿ OB clôkÿ

kyõAoAuQ ô ìíßò AuQ øíHvPãþ ìvPÛýî Gýò Gpouþ uýPõèõsüßþ

uéƒõë|øƒB ô ÖéƒõuƒBüPƒõìPƒpÿ GhƒBÆƒpOÏƒlAk Þƒî ìõAok ìHPç Gú AgPçæR

øíƒBOƒõKƒõüPýà GluQ ðýBül. AìB Gpouþ ðíõkAoðÛÇú|Aÿ |)CSS/CSF(| ô

uéƒõæoüPƒþ AÆçÎƒBR Îýñƒþ kÚýÜ ô ÚBGê OßpAooA AqÆpüÜ AìßBó Gpouþ

OÏlAk qüBkÿ uéõë ÖpAøî ìþ||| @ôok (9,2). Aâp̂ú ÖéõuBüPõìPpÿ Gú OñùBüþ

WƒBüãrüò Gpouþ ìýßpôußõKþ uéõë|øBÿ âpÖPú ylû AqìÓrAuPhõAó

ðíƒþ|yƒõk. Gƒú ÆƒõoÞéƒþ ôÚPƒþ Þƒú kogƒõó ìdýÇþ ô üB ìÓrAuPhõAó,

ðzƒBðƒú|øƒBüþ AqGçuQ|øB üBÖQ yõk, ìÏýò Þpkó kuPú|ÿ uéõèþ kyõAo

gõAøl Gõk ô ÖéõuBüPõìPpÿ ìþ|OõAðl koAüò| âõðú ìõAok GvýBoì×ýl GByl. GB

ôWƒõk Aüƒò, âƒrAoyƒBR AðƒlÞƒþ ôWƒõk kAoðƒl Þƒú øíHvPãƒþ ôütâþ|øBÿ

ìõoÖõèõsüà oA GB Aüíõðõ|ÖñõOýM Gh¿õÁ koâpGú Gpouþ Þpkû GByñl.

koìƒÇƒBèÏƒú cƒBÂpìzhÀ yl Þú Gh¿õÁ ìBoÞp|54DC| Þú ìBoÞp

Kò|èßõuýPþ AuQ ô èßõuýQ øB Aüò ìBoÞpoA GvPú Gú okû uéõèþ koìÛBküp

ìhPéƒØ GýƒBó ìƒþ| Þññƒl,  GƒpAÿ OzhýÀ âpAðõèõuýQ|øBÿ GBèÔ ô ðBGBèÔ ô

èñ×ƒõuýƒQ|øƒB ìƒþ|OƒõAðƒl GvýƒBoì×ýƒl GƒByƒl. ̂ƒõó Aüƒò ìBoÞpøî Gpoôÿ

uéƒõë|øBÿ GBèÔ ô øî ðBGBèÔ ìýéõüýlÿ GýBó ìþ|yõk. ko¾õoOþ Þú ìBoÞp

âƒpAðƒõèƒõuýPƒþ ô |a271DC| ÖÛÈ OƒõuÈ uéõë|øBÿ GBèÔ ìýéõüýlÿ GýBó

ìƒþ|yƒõðƒl. KƒBðéƒþ yƒBìƒê ìƒBoÞpøBÿ |54DC|, âpAðõèõuýPþ ,|a271DC|,

|noitalupopbus etycohpmyl T| ô |)rB-rC( ekil-12DCìþ|OõAðl GpAÿ

AüíñõÖñõOBüLýñä ìÓrAuPhõAó âpGú ÞBoGpkÿ GByl. Aâp̂ú Gpouþ OÏlAk

GýzPpìõAok GýíBoÂpôoÿ AuQ OB GPõAó yBgÀ|øBÿ uéõèþ GýzPpÿ oA ko

ìõAok GýíBoüùBÿ øíBOõKõüPýà âpGú|øB ìõok ìÇBèÏú ÚpAokAk.

OzßpôÚlokAðþ

Gƒlüƒñƒõuƒýéƒú AqøƒíßBoÿ @ÚBÿ Îývþ ðtAk ÞBoyñBx Gh{ WpAcþ

Þéýñýà kAï|øBÿ Þõ̂à kAðzßlû kAìLryßþ kAðzãBû OùpAó ô øí̀ñýò

@ÚƒBÿ ÖƒBÂƒê uBìBðþ ô upÞBogBðî Kpküw gvpôAðþ ÞBoyñBuBó Gh{

ÖéõuBüPõìPpÿ KtôøzãBû oôüBó ¾íýíBðú ÚlokAðþ ìþ|yõk. Aüò ìÇBèÏú

OƒõuÈ )FSNI( noitadnuoF ecneicS lanoitaN narIìƒõok cíƒBüQ

ìBèþ (âpðQ yíBoû 47320098) ÚpAoâpÖPú AuQ.
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Abstract:
BACKGROUND: Cytological examination of bone marrow in cats, due to the large number

of cells and various growth phases is somewhat complicated. The use of flow cytometric
techniques and monoclonal antibodies are appropriate methods in the diagnosis of
hematopoietic malignancies. OBJECTIVES: The purpose of the present study is to determine
cell-surface antigens for various developmental stages of feline bone marrow cells in
hematopoietic disorders using flow cytometric. METHODS: In this study, bone marrow cells
from 4 cats with hematopoietic disorders and 2 clinically healthy cats, were labeled with 5
types of anti-feline MAbs included: CD21-like (Cr-Br), T lymphocyte subpopulation, CD-
172a, Granulocyte, Pan-Leukocyte (CD45-like)  and then analyzed using flow cytometric.
RESULTS: The results revealed changes in immunophenotyping and light scatter properties
compared with normal cases. The percentage of CD45, Granulocyte and CD172a markers in
the bone marrow of a cat with erythroleukemia were lower compared with normal bone
marrow. In a cat with myelodysplastic syndrome, scatter plot indicated an increase in the
immature myeloid cells and a decrease in mature myeloid cells. CONCLUSIONS: It was
concluded that cytological examination of bone marrow with studying dispersion studies on
cells using flow cytometric and usage of a panel of antibodies such as CD21-like(Cr-Br), T
lymphocyte subpopulation, CD-172a, Granulocyte, Pan-Leukocyte (CD45-like) could
support the diagnosis of feline hematopoietic abnormalities.
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Figure  Legends  and  Table  Captions

Figure 1. Representative of scatter plot of healthy-cat bone marrow. Cellular subpopulations shown in five distinct regions.

Figure 2. Representative of forward and side scatter plot and side scater-CD45 diagram in cat with erythroleukemia. a) Scatter plot shows
different cellular distribution as compared to normal cats. b) Side scatter-CD45 scatter plot presents CD45 dull positive cells with low side
scatter intensity that shows nucleated erythroid cells (C; negative control).

Figure 3. a) FSC/SCC plot in cat with myelodysplasia. The blast cells are shown in distinct region of scatter plot. b) Different SSC/CD45
pattern was shown as compared to control (C; negative control).
Figure 4. a) FSC/SCC plot of FIV positive cat. b) SSC/CD45 different plot with reduction in lymphocyte population (c; negative control).
Table 1. Complete blood count data from cats with hematopoietic disorders.
Table 2. Differential count of cells in bone marrow from the cats with hematopoietic disorders.

Table 3. Percentage of positive cells using a panel of antibodies by flow cytometric for 4 cases of hematopoietic disorders and normal cats.
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