
ìÛlìú
øƒýLõÞévíþ, üßþ AqGýíBoüùBÿ ìùî ìPBGõèýà ìþ|GByl Þú koâõu×ñl

GýzPpkoAðPùBÿ kôoû @GvPñþ ô øí̀ñýò ypôÑ yýpôAoÿ oj ìþ|køl. Aüò

GƒýƒíƒBoÿ koìƒýƒ{|øBÿ gzà, Úõb ô âõu×ñlAó ðpAgPú ylû ðýrkülû

ìþ|yõk. GpôqøýLõÞévíþ GB AÖrAü{ uò AÖrAü{ ìþ|üBGl ô ÎíõìB« GB ÂÏØ

ÎƒÃƒçðƒþ, AÖƒrAüƒ{ cvBuýQ ô ðÛ¿Bó øõyýBoÿ, ÞíB ô ìpå ìzhÀ

ìƒþ| âƒpkk (61,1). |Îƒçôû GƒpAüƒò, GƒýƒíƒBoÿ GƒB ÂƒBüƒÏƒBR ðByþ AqKñõìõðþ

AuƒPƒñƒzBÚþ, Oõoï KvPBó ô ¾lìú Gú AðlAï|øBÿ cpÞPþ Gú ¾õoR SBðõüú,

gvBoAR uñãýñþ Gp¾ñÏQ kAìLpôoÿ ôAok ìþ|ðíBül (02,61,21).  GB OõWú

Gú ìõAok üBk ylû ô GB OõWú Gú Aüò ìõÂõÑ Þú OB Gú cBë Ktôøzþ koìõok

øƒýƒLƒõÞéƒvíþ OXpGþ koâõu×ñl AðXBï ðzlû, OdÛýÜ Þñõðþ Gú ìñËõo

Gƒpouƒþ ASpøýLõÞévíþ OXpGþ GpÎíéßpk Öýrüõèõsüà Gló koAoOHBÉ GB

OƒÓƒýƒýƒpAR GƒýƒõyƒýƒíýBüþ, @ðrüíþ ô AèßPpôèýPþ ¾õoR KnüpÖQ OB GPõAó

yñBgQ ¾dýdþ AquBqô ÞBoøýLõÞévíþ OXpGþ koâõu×ñl AoADú kAk.

|ìõAk ôoô} ÞBo
OÏƒlAk 01 oACx âƒõu×ñƒl ìƒBkû Òýp@GvPò GB ôqó ô uò OÛpüHB« ìzBGú

AðPhBJ ylðl. ìdéõë  |ATDE|6/4%, GB ìhéõÉ Þpkó Kõko@ó GB @J ìÛÇp

ô ouƒBðƒló |Hp| @ó Gƒú 4/7, GB øýloôÞvýl ulüî 4 ðpìBë, Oùýú ylû ô Gú

ìƒýƒrAó Lm|1 kokÚýÛú Gú 5 oACx Aqâõu×ñløB (âpôû @qìBü{)  Gú ¾õoR

ôoüƒlÿ OƒroüƒÜ âƒpkül (11). GB ìzBølû ðzBðú|øBÿ GBèýñþ øýLõÞévíþ üB

OƒÓƒýƒýƒpkoÂpGBó ÚéI OroüÜ |ATDE| ÚÇÐ yl. ðzBðú|øB yBìê OpydBR

Gýñþ, OõÚØ cpÞBR yßíHú, cpÞBR èpqyþ Gõk. Gú 5 oACx âõu×ñl (âpôû

ÞñPpë)  ðýrGB ypAüÈ ìzBGú ô Gú ìñËõoÞñPpë oôðl, upï Öýrüõèõsÿ OroüÜ

yƒl. koâƒõuƒ×ƒñƒlAó âƒpôû @qìƒBüƒ{ ô ÞñPpë, ÚHê |)0T(| ô Kw AqOroüÜ

ìdéõë|øB, koqìBó|øBÿ 1, 2, 3, 5/3, 5/4, 5/5, 5/6 ô 22 uBÎQ |)8T-1T(|

AqoAû ôoüƒl ôkAZ, gƒõó| âýpÿ Gú Îíê @ìl. ðíõðú|øB GB kôo0056 ô ìlR 51

kÚýÛú uBðPpü×õsô upï|øB WlA ylðl. ìýrAó ÖBÞPõoøBÿ TOGS|, TPGS

(Gú oô} uýãíB), âéõÞr(oô} AoOõOõèõDýlüò), AqR Aôoû gõó (oô} kÿ

AuPýê ìõðõÞvýî), KpôOEýò OBï (oô} Gýõoû), Þévýî (oô} OýPpAuýõó)

ô Öƒvƒ×ƒp(oô} uBGBoô) AðlAqû| âýpÿ ô ðPBüY GB AuP×Bkû Aqoô} |AVONA

serusaem detaepeR| ìõok Gpouþ @ìBoÿ ÚpAoâpÖQ. ||

ðPBüY
ðPBüY Gú kuQ @ìlû koAüò Gpouþ Kw AqOroüÜ ATDEô GÏl AqÚÇÐ @ó
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OÓýýpAR GýõyýíýBüþ, @ðrüíþ ôAèßPpôèýPþ ðByþ AqøýLõÞévíþ OXpGþ koâõu×ñl

glAkAk ìvPÓñþ
1

ìùvB Öpqüò Kõo
1*

AìýpuÏýl ¾íýíþ
1

ÎéýpÂB OÛõÿ oÂõÿ qAkû
2

1|)âpôû Îéõï koìBðãBøþ, kAðzßlû kAìLryßþ kAðzãBû yýpAq,| |yýpAq– |AüpAó.
2|) âpôûÎéõï koìBðãBøþ, kAðzßlû kAìLryßþ kAðzãBû ìzùl,| |ìzùl– |AüpAó.

|(||koüBÖQ ìÛBèú:  02  kÿ ìBû  0931  ,   |Knüp} ðùBüþ:  11  AoküHùzQ ìBû  1931)| |

|̂ßýlû 
qìýñú ìÇBèÏú:||øýLõÞévíþ, üßþ Aq GýíBoÿ øBÿ ìùî ìPBGõèýà ìþ|GByl Þú koâõu×ñl GýzPpkoAðPùBÿ kôoû @GvPñþ ôøí̀ñýò ypôÑ yýpôAoÿ

oj ìþ køl. ølÙ:||ølÙ Aq AðXBï Aüò ìÇBèÏú Gpouþ ASpøýLõÞévíþ OXpGþ GpÎíéßpk Öýrüõèõsüà Gló koAoOHBÉ GB OÓýýpAR GýõyýíýBüþ, @ðrüíþ ô

AèßPpôèýPþ AuQ. oô} ÞBo:||ìdéõë  |ATDE|6/4% Gú 5 oACx âõu×ñl uBèî  (âpôû @qìBü{)  Gú ¾õoR Að×ýõ„só ôoülÿ OroüÜ âpkül Þú ìõWI OËBøp

ÎçDî øýLõÞévýíþ üB OÓýýpkoÂpGBó ÚéI âpkül. Gú 5 oACx âõu×ñl âpôû ÞñPpë  ðýrGB ypAüÈ ìzBGú ôGú ìñËõoÞñPpë, upï Öýrüõèõsÿ Að×ýõq  yl. ko

øpkôâpôû, ÚHê ôKw Aq OroüÜ kouBÎBR ìhPéØ, gõó âýpÿ Gú Îíê @ìl ôìýrAó ÖBÞPõoøBÿ |TSA|, |TLA|, âéõÞr, AqR Aôoû gõó, KpôOEýò OBï,

Þévýî ôÖv×pupï AðlAqû âýpÿ ylðl. ðPBüY:ðPBüY ðzBó kAk Þú ìýrAó Þévýî koqìBó|øBÿ Kw Aq OroüÜ ðvHQ Gú qìBó ÚHê Aq OroüÜ clAÞTpGú ìýrAó

2/93% (Ld/gm| 45/4) ÞBø{ ìÏñþ kAoÿ oA kAyQ |(50/0<|p). koÆþ 4 uBÎQ GÏl Aq OroüÜ |ATDE| ìÛBküpÖv×p, ðvHQ Gú qìBó ÚHê Aq OroüÜ,

clAÞTpGú ìýrAó 8/75%  ÞBø{ ìÏñþ kAoÿ oA ðzBó kAk |(50/0<|p). AìB koGýò uBÎBR 5/5 OB 22 clAÞTpGú ìýrAó 9/9% AÖrAü{ ìÏñþ kAoüBÖQ.

ìýrAó âéõÞrkoâpôû @qìBü{ kouBÎBR 1 OB 3  ðvHQ Gú qìBó ÚHê Aq OXõür|ATDE|, clAÞTpGú ìýrAó 06% (Ld/gm 44/83) Aq AÖrAü{ ìÏñþ|kAoÿ

GpgõokAoGõk (50/0<|p). ìýrAó AqR Aôoû gõó koâpôû @qìBü{ Gú ¾õoR ìÏñþ kAoÿ Kw Aq OroüÜ ATDE| clAÞTpGú ìýrAó 1/15% AÖrAü{ üBÖQ.

ìýrAó KpôOEýò OBï ôOÓýýpAR @ðrüî |TSA| ô|TLA| koÚHê ôGÏl Aq OroüÜ |ATDE| ìÏñþ kAoðHõkðl. |ðPýXú âýpÿ|ðùBüþ:øýLõÞévíþ OXpGþ ìõWI

ÞBø{ uÇe upìþ Þévýî, OÓýýpAR ÒéËQ ôAGvPú Gú qìBó Öv×pôAÖrAü{  ÒéËQ âéõÞrôðýPpôsó Aôoû gõó ìþ|yõk. ÖÏBèýQ|øBÿ |TSA| ô|TLA| ô

ÒéËQ KpôOEýò OBï OÓýýpìÏñþ kAoÿ oA ðzBó ðlAk.

ôAsû|øBÿÞéýlÿ:|øýLõÞévíþ OXpGþ,| | âõu×ñl,| |ÖBÞPõo|øBÿ GýõyýíýBüþ.

∗)ðõüvñlû ìvõöôë: Oé×ò: 0596822-1170 ðíBGp: 0496822-1170  | ||moc.liamg@88ruopnizraf|:liamE|
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Gƒú ¾ƒõoR ìýƒBðãýƒò øƒpÞƒlAï AqÖƒBÞPƒõo|øƒBÿ GýƒõyýíýƒBüƒþ, @ðƒrüíƒþ ô

AèƒßƒPƒpôèƒýƒPƒþ ðƒByƒþ AqøƒýƒLõÞévíþ AðlAqû| âýpÿ ylû, Gú øípAû gÇBÿ

AuPBðlAok koWlôë 1 ðzBó kAkû ylû AuQ. koAüò Gpouþ ìýrAó Þévýî ko

qìƒBó|øƒBÿ |4T-1T| Gƒú OpOýI Gú ìýrAó gm 46/0 ± 75/8, 95/0 ± 20/7,

55/0 ± 87/8, 5/0 ± 90/8 koLm|001, ðvHQ Gú qìBó ÚHê AqOroüÜ Gú ìýrAó

gm 63/0 ± 65/11koLm|001, clAÞTpGú ìýrAó 2/93%  ÞBø{ ìÏñþ|kAoÿ

kAyQ |(50/0<p)|(Wlôë 1). ìÛBküpÖv×pkoqìBó|øBÿ |4T-1T| Gú OpOýI Gú

ìýrAógm 48/0 ± 99/2|,|53/0 ± 1/2 ,|92/0 ± 92/2  |,| 13/0 ± 87/1 koLm|001

ðvHQ Gú qìBó ÚHê AqOroüÜ |ATDE| Gú ìýrAó (gm50/0 ± 22/4) koLm|001,

clAÞTpGú ìýrAó 8/75%  ÞBø{ ìÏñþ|kAoÿ oA ðzBó kAk |(50/0<p), uLw

koqìBó|øBÿ |6T-5T| ðvHQ Gú qìBó OroüÜ |ATDE|, clAÞTpGú ìýrAó 9/9%,

AÖƒrAüƒ{ ìƒÏƒñƒþ|kAoüƒBÖƒQ. ìƒýƒrAó âéõÞrðýr, koâpôû @qìBü{ |(3T-1T)

ATDEðƒvƒHƒQ Gƒú qìƒBó ÚƒHƒê Aq@ó, cƒlAÞƒTƒpGƒú ìƒýƒrAó 06%, AÖƒrAüƒ{

ìÏñþ|kAoÿ oA ðzBó kAk |(50/0<p), AìB koqìBó|øBÿ 7T-4TO×BôR ìÏñþ|kAo

ìzBølû ðzl. ìýrAó AqR Aôoû gõó ðýrclAÞTpGú ìýrAó 1/15%, AÖrAü{

ìÏñþ|kAoÿ oA GÏl AqOroüÜ |ATDE| koqìBó|øBÿ |4T-2T| ðvHQ Gú |0T| ðzBó

kAk. ìýƒrAó KpôOEýò OBï upï koqìBó|øBÿ |5T-1T| ðvHQ Gú ÚHê AqOroüÜ

|ATDE| ÞƒBøƒ{ ÒýƒpìÏñƒþ|kAoÿ oA ðzƒBó kAk. ìýƒrAó OÓýýpAR @ðrüî|øBÿ

OƒpAðƒw @ìƒýƒñƒBqðýrkoÚHê ô GÏl AqOroüÜ |ATDE| ìÏñþ|kAoðHõk. koâpôû

ÞñPpë øýa OÓýýpìÏñþ|kAoÿ koÖBÞPõo|øBÿ AðlAqû| âýpÿ ylû ÚHê ô GÏl Aq

OXõürupï Öýrüõèõsÿ ìzBølû ðzl (Wlôë 2).

|

GdU
koAüƒò Gƒpouƒþ GƒB OƒroüƒÜ |ATDE-aN| koÞƒBøƒ{ Þéƒvƒýî kogƒõó

âƒõu×ñƒlAó ìƒõok @qìƒBüƒ{ AüXƒBk yƒl Þƒú Aüƒò ðPýXƒú GƒB ðPƒBüƒY ìƒÇBèÏú

|thcemseD| ô øíßBoAó kouBë 5991 koâõuBèú, øíhõAðþ kAyQ. ÞBø{

Þévýî GBÎU ÖÏBë yló Òlk KBoAOýpôDýl ô Opye HTP| ylû ô Aquõÿ küãp

AÖƒrAüƒ{ HTP| ìõWI WnJ Þévýî Aqoôkû ô AuPhõAó ô AÖrAü{ WnJ

ìXlk OõGõèþ Þévýî koÞéýú|øB ìþ|yõk (12,21).  øírìBó |HTP| ìõWI

kÖƒÐ upüÐ Öv×BR koAkoAoylû Þú Aüò ASpðByþ AqÞBø{ WnJ ìXlk

üõó|øBÿ Öv×BR koOõGõë|øBÿ AGPlAüþ AuQ (7,6,4). |øírìBó GB ÞBø{

ÒéƒËƒQ Þévýƒî gƒõó ô ÖÏBë yló ìßBðýrï üBk ylû, ìýrAó Öv×pgõó

ÞƒƒBøƒ{ ìÏñƒþ|kAoÿ kAyƒQ. Gƒú ðƒËƒpìƒþ|ouƒl uƒBqôÞƒBoKƒBoAOýƒpôDýƒl ko

GBqâpkAðló ÒéËQ üõó Þévýî Gú cl ÆHýÏþ OBCSýpânAoGõkû AuQ. koAüò

ìpcéú kÖÐ Þéýõÿ Öv×pÞBø{ üBÖPú ô koðPýXú ìýrAó Öv×pgõó oô Gú

AÖrAü{ ìþ||| ânAok (6,4). ðPBüY GluQ @ìlû koìõok OÓýýpAR Öv×pkoqìBó

|)ld/gm( aC |)ld/gm( P| |)ld/gm( uLG| |)ld/gm( NUB| |)ld/gm( PT| |)L/tinu( TSA| |)L/tinu( TLA| |)ruoh(emiT| 

83/0±65/11 50/0±22/4 30/1±76/56 71/0±15/11 66/0±96/5 33/2±82/46 |13/2±73 |0(0T|)|

36|/|0±75/8& 13/0±87/1& 25/3±54/28& 13/0±85/11 18/0±44/5 46/6±25/76 |37/2±33 1 (1T|)

95/0±20/7& 92/0±92/2& 16/4±21/48& 19/0±85/51& 83/0±90/5 52/9±4/47 12/1±4/13 2 (2T|)

55/0±87/8& 53/0±1/2& /8±11/401& 26/0±4/71& 81/0±97/4 49/7±52/17 81/1±13 3 (3T|)

5/0±90/8& 48/0±99/2& |27/5±80/67 47/0±35/61&| 84/0±25/4 60/01±66/57 21/2±03 5/3(4T|)

35/0±91/9 53/0±85/3 8/21±96 68/0±94/31 16/0±35/4 27/8±2/07 54/3|±|2/63 5/4(5T|)

|64/0±76/71| |52/0±24/3| |5/6±9/47| |99/1±41| |1/1±22/6| |25/5±56| 2/4±93| 5/5(6T|)

|93/0±88/91| |40/0±41/4| |4/8±64/76| |52/1±12/31| |55/0±67/5| |1/7±36| 2/2±33| 5/6 (7T|)

|4/0±66/31| |32/0±46/4| |2/7±44/36| |67/0±43/21| |93/0±4/5| |55/8±59| 92/3±73| 22 (8T|)

|)ld/gm( aC |)ld/gm( P| |)ld/gm( uLG| |)ld/gm( NUB| |)ld/gm( PT| |)L/tinu( TSA| |)L/tinu( TLA| |)ruoh(emiT| 

63/0±12/21| |65/0±8/5 5/8±64/36 69/0±11 88/0±76/5 55/6±46 8/2±03 |0(0T|)|

6/0±18/01 43/0±2/5 6/9±55/66 84/0±82/11 76/0±7/6 92/6±06 2/2±73 1 (1T|)

74/0±19/11 92/0±51/5 7/5±34/06 38/0±04/11 49/0±57/5 76/8±56 9/1±43 2 (2T|)

43/0±69/11 56/0±23/5 8/6±16/37 26/0±48/11 55/0±85/5 29/7±86 2/3±73 3 (3T|)

15/0±30/21 78/0±5/5 3/4±57/17 83/0±65/11 18/0±25/5 46/8±26 3/2±13 5/3(4T|)

36/0±97/11 27/0±9/5 8/9±78/38 47/0±25/31 37/0±42/6 32/9±07 7/2±03 5/4(5T|)

74/0±30/21| |33/0±5| |2/6±41/94| |72/0±69/21| |93/0±6| 66/01±57 |8/2±63| 5/5(6T|)

27/0±82/21| |26/0±69/4| |4/4±03/55| |3/1±67/01| |66/0±09/6| 54/9±59| |6/2±63| 5/6 (7T|)

33/0±01/21| |82/0±64/5| |8/8±66/86| |77/0±61/01| |94/0±56/6| 68/9±77 |7/2±23| 22 (8T|)

Wlôë 1-|ìÛBküpìýBðãýò ôgÇBÿ AuPBðlAok ÖBÞPõoøBÿ GýõyýíýBüþ, @ðrüíþ ôAèßPpôèýPþ gõó koâõu×ñlAó |)5=n(| ìõok @qìBü{ koqìBó|øBÿ ìhPéØ ÚHê ôKw AqOroüÜ |ATDE|.
&ðzBðãpO×BôR ìÏñþ|kAoGýò qìBó|øBÿ ìhPéØ koøpuPõó ìþ|GByl )50/0<p(|.

Wlôë 2-||ìÛBküpìýBðãýò ôgÇBÿ AuPBðlAok ÖBÞPõoøBÿ GýõyýíýBüþ, @ðrüíþ ôAèßPpôèýPþ gõó koâõu×ñlAó |)5=n(| ìõok @qìBü{ koqìBó|øBÿ ìhPéØ ÚHê ôKw AqOroüÜ upï Öýrüõèõsÿ.



|øýLõÞévíþ OXpGþ koâõu×ñl333

AüƒXƒBk øýLõÞévíþ GB OdÛýÛBR AðXBï ylû Gú ¾õoR OXpGþ ô kocBèQ

øƒýƒLƒõÞéƒvíþ ÆHýÏþ øíBøñãþ kAok (71). Gpouþ ÖBÞPõoøBÿ gõðþ ô

GýõyýíýBüþ Gú kðHBë AüXBk øýLõÞévíþ OXpGþ Gpoôÿ âõuBèú GB AuP×Bkû

Aq|ATDE| Þú OõuÈ |thcemseD| ô øíßBoAó kouBë 5991 AðXBï yl, GB ðPBüY

OdÛýÜ cBÂpøíhõAðþ kAok (3). |ualleM| ô øíßBoAó ðýrkouBë 1002 Gú

kðƒHƒBë AüƒXƒBk øƒýƒLƒõÞéƒvíþ OXpGþ koâBô GB AuP×Bkû Aq|ATDE| ÞBø{

ìƒÏƒñƒþ|kAoÿ oA koÒéƒËƒQ Þévýî ô Öv×pgõó üBÖPñl Þú GB ðPBüY OdÛýÜ

cBÂpìzBGùQ kAok (11). ðPBüY cB¾ê AqAüò Ktôø{, AÖrAü{ ìÏñþ|kAo

âéõÞroA koÆõë qìBó øýLõÞévíþ ðzBó kAk. ìÇBèÏBR ðzBó ìþ|køl øp

ðƒõÑ AuƒPƒpuƒþ AÎî AqÖƒýƒrüƒßƒþ ô Îƒ¿ƒHþ, ìõWI AÖrAü{ GBoqkoOpye

øƒõoìƒõó |HTCA| AqøƒýƒLõÖýrô Gú kðHBë @ó koìlR ̂ñl kÚýÛú AÖrAü{

Opye ÞõoOýrôë AqÚzpÒlû ÖõÝ Þéýú ìþ| âpkk. @ð̀ú GB GpôqøýLõÞévíþ

ìzBølû ìþ|yõk ÂÏØ, èpq} ô OPBðþ AuQ Þú øíãþ kAë GpGpôqAuPpx

kokAï ìƒþ|GByl. Þú Aüò ìvEéú koìÛBüvú GB âpôû ÞñPpë ìzùõk Gõk. Gú

kðHBë AÖrAü{ Opye ÞõoOýrôë Odpüà Îíê âéõÞõðEõsðrAÖrAü{ üBÖPú ô

ì¿pÙ âéõÞrOõuÈ uéõë|øB ðýrÞBø{ ìþ|üBGl (81). kcnehcSô wehC|

kouƒBë 5002 AÖƒrAüƒ{ ìƒýƒrAó âéõÞrkouä|øBÿ øýLõÞévíýà oA ðzBó

kAkðl Þú GB ðPBüY cB¾ê AqAüò OdÛýÜ øî gõAðþ kAok (81). Aquõÿ küãp,

|mhobmulhcS| ô reyemraHkouƒƒƒBë 3002 âƒƒƒrAo} ðƒƒíƒƒƒõkðƒƒƒl Þƒƒú ko

âõu×ñl|øBÿ øýLpÞPõðíýà, øýLõÞévíþ OXpGþ AüXBk ylû GB |ATDE|,

ìýrAó Oõèýl âéõÞrAðlôsó oA ÞBø{ ìþ|køl (91). ìÛBküpAqR Aôoû gõó ko

âõu×ñlAó ìõok @qìBü{ koìlR qìBó OroüÜ |ATDE| AÖrAü{ ìÏñþ|kAooA

ðzBó kAk. ÚloR AðÛHBÅ ÎÃéú ÚéI Gú ìýrAó qüBkÿ Gú ÒéËQ üõó|øBÿ

Þévýî koìBüÏBR gBoZ uéõèþ GvPãþ kAok (5) ô Gú ðËpìþ|oul GB OroüÜ

|ATDEô ÞBø{ Þévýî gBoZ uéõèþ, ÚloR AðÛHBÅ ÚéI, ìýrAó Gpôó kû

ÚéƒHƒþ ô ìƒýƒrAó ÖƒzƒBogƒõó ÞƒBøƒ{ ìþ|üBGl (8,2). |Gú Aüò OpOýI ìýrAó

ÖƒýéƒPƒpAuƒýƒõó âéƒõìƒpôèƒþ ÞƒBøƒ{ üBÖPú ô ìýrAó AqR Aôoû gõó AÖrAü{

ìƒþ|üƒBGƒl. AqÆƒpÖþ koqìBó ôÚõÑ øýLõÞévíþ GB AüXBk AuPpx ô Opye

ÞƒõoOƒýßõuPpôDýløB ìýrAó ÞBOBGõèýrï KpôOEýò|øB AÖrAü{ ìþ|üBGl Þú Aüò

gõk ìõWI AÖrAü{ ìýrAó AqR Aôoû gõó gõAøl yl. |tnuH| ô øíßBoAó  ko

uBë 0791 koøýLõÞévíþ AüXBk ylû GB ÎéØ Þ{ AÖrAü{ ìÏñþ|kAoÿ oA ko

ìƒýƒrAó AqR Aôoû gƒõó âƒrAo} Þpkðl Þú Aüò üBÖPú GB ðPBüY OdÛýÜ cBÂp

øíhõAðþ kAok (9), AìB yõAøl ìõWõk koAoOHBÉ GB øýLõÞévíþ uä Þú

OõuÈ |kcnehcS| ô |wehC| kouBë 5002 Gpouþ yl, OÓýýpìÏñþ|kAoÿ oA ko

Aüò ÖBÞPõoðzBó ðlAk (81). ðPBüY Gú kuQ @ìlû koìõok OÓýýpAR KpôOEýò

OƒBï, kæèƒQ GpÞBø{ ÒýpìÏñþ|kAoAüò ÖBÞPõokoqìBó GpôqøýLõÞévíþ

kAok. koAüò g¿õÁ |oskcaJ| ô øíßBoAó kouBë 4002 ô |itnoP| ô øíßBoAó

kouƒBë 3991, Gƒú ÞƒBøƒ{ ÖÏBèýQ uývPî ÎÃçðþ kuPãBû âõAo} ô ko

ðƒPƒýƒXƒú OƒÛéƒýƒê WnJ koAüò ðBcýú AyBoû ðíõkû Aðl (51,01). |koìÇBèÏú

|grebroN| ôøƒíƒßƒBoAó kouƒBë 6791, koøƒýƒLƒõÞéƒvƒíƒþ AüƒXƒBk yƒlû GƒB

øývPBìýò koìõ} ¾dpAüþ ìýrAó KpôOEýò OBï gõó OÓýýpìÏñþ|kAoÿ oA

ðzBó ðlAk (31). ðPBüY cB¾ê Aq@qìBü{|øBÿ AðXBï ylû OÓýýpìÏñþ|kAoÿ

oA koìýrAó ÖÏBèýQ @ðrüî|øBÿ |TOGS| ô |TPGSðzBó ðlAk Þú Aüò ìÇéI GB

üBÖPú|øBÿ |lodsoN| ô  |egaaW| kouBë 1891 ìHñþ GpAÖrAü{ ìÏñþ|kAoAüò kô

ÖBÞPõokoìõAok  ÆHýÏþ øýLõÞévíþ koâõu×ñlAó, øíhõAðþ ðlAok (41).

Aüƒò Oƒ×ƒBôR AcƒPƒíƒBæ« Gú ÎéQ ypAüÈ ìP×BôR koøýLõÞévýíþ OXpGþ ô

ÆHýÏþ ìþ|GByl.  GB OõWú Gú Aüñßú OB Gú cBë øý̀ãõðú ârAoyþ kog¿õÁ

øýLõÞévíþ OXpGþ koâõu×ñl ôWõk ðlAok, üBÖPú|øBÿ cB¾ê AqOÓýýpAR

GýõyýíýBüþ, @ðrüíþ ô AèßPpôèýPþ ðByþ AqøýLõÞévíþ koAüò Ktôø{,

ìþ|OõAðl koá ¾dýe Opÿ AquBqôÞBo|øBÿ KBOõÖýrüõèõsüà koAüò ìõok oA

ÖpAøî uBqk.
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Abstract:

BACKGROUND: Hypocalcaemia as one of the most important ovine metabolic diseases
occurs during late gestation and early lactation. OBJECTIVES: The aim of this study was to
investigate the physiological effects of experimentally induced hypocalcemia on serum
biochemical, enzymatic and electrolyte changes. METHODS: Ethylene diamine tetra-acetic acid
(EDTA) solution (4.6 %) was intravenously infused to 5 healthy sheep (experimental group).
Meanwhile, 5 healthy sheep received 0.9% saline solution (IV) and kept at similar condition as
control group. In both groups serum was collected before and after EDTA infusion at different
time points. Aspartate transaminase (AST), alanine transminase (ALT), glucose, blood urea
nitrogen (BUN), total protein, calcium (Ca) and inorganic phosphorus (Pi) levels were measured.
RESULTS: Clinical signs of hypocalcemia and/or changes in heart rate was caused by EDTA
infusion. Serum calcium levels showed significant decrease (39.2% at its maximum state)
following EDTA infusion (p<0.05), compared to the pre-infusion state. Pi levels showed
significant decrease (57.8% at its maximum state) during 1 to 4 hours following EDTAinfusion.
Meanwhile, it was accompaning with an increase (9.9% at its maximum state) at 5.5 to 22 hours
after EDTA infusion. Increase in serum glucose levels during 1 to 3 hours following EDTA
infusion was determined as much as 60% (38.44 mg/dl) at its maximum state. An increase (51.1%
at its maximum state) was shown in blood urea nitrogen levels after EDTA infusion in
experimental group. Changes in total protein, ALT and AST were not significant before and after
EDTAinfusion. CONCLUSIONS: While, experimental hypocalcemia can be accompanied with
a decrease in serum Ca level, time dependent alterations in Pi and an increase in glucose and BUN
levels can be observed. However, AST, ALT and total protein values can be without any changes.

Key words: experimental hypocalcemia, sheep, biochemical indices.
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Figure  Legends  and  Tabel  Captions

Table 1. Ca: calcium. P: Phosphorus, Glu: glucose, BUN: Blood urea nitrogen. TP: Total protein, AST: Aspartate aminotransferase, ALT:
Alanine aminotransferase.

Table 2. Ca: calcium. P: Phosphorus, Glu: glucose, BUN: Blood urea nitrogen. TP: Total protein, AST: Aspartate aminotransferase, ALT:
Alanine aminotransferase.


