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|̂ßýlû 
qìýñú ìÇBèÏú :||øõoìõó  OýpôÞvýò AoOHBÉ ôütû|Aÿ GB ìpAcê Aôèýú oyl, ðíõôGÛBF Ohî ôæoôìBøýBó kAok. ølÙ :ølÙ Aq Aüò OdÛýÜ, Gpouþ

ðdõû Îíéßpk øõoìõó èõôOýpôÞvýò ulüî Gpko¾l Ohíú âzBüþ ôGÛBF æoôÚrë| @æÿ oðãýò| ÞíBó koìpAcê Aôèýú oyl ôðíõìþ|GByl. oô} ÞBo:Aüò

OdÛýÜ, koÞBoâBû OßTýpôKpôo} oôuPBÿ kèhBó uLýlAó yýpAq AðXBï âpÖQ Ohî|øBÿ èÛBf üBÖPú Gú ìlR y{ uBÎQ kocíBï èõôOýpôÞvýò ulüî GB

ÒéËQ|øBÿ L/gm0, 1/0, 5/0 ô1 (GB uú OßpAo), kouýñþ OpAÙ|øBÿ ÖBüHpâçx  ÚpAoâpÖPñl. GÏl Aq Ohíú âzBüþ æoôøBÿ cB¾éú Gú ìlR 6 uBÎQ

ìXlkA« kocíBï èõôOýpôÞvýò ulüî GB ÒéËQ|øBÿ ÖõÝ ÚpAoâpÖPñl, uLw OB ìpcéú WnJ Þývú qokû, koOpAÙ|øBÿ  Glôó uýñþ kAoAÿ WpüBó @J ÚpAo

âpÖPú ôKw Aq Ohéýú æoôøB koOzQ|øBÿ WlAâBðú, Gú yíBo} æoôøB KpkAgPú yl. ôkoKBüBó, Kw Aq WnJ Þývú qokû, OÏlAk æoôøBÿ qðlû Úrë| @æÿ

oðãýò| ÞíBó yíBo} âpkül.  ðPBüY:ðPBüY cB¾ê Aq Aüò OdÛýÜ, ðzBó kAk Þú GýzPpüò ko¾l Ohíú âzBüþ (40/1±||24/18%) ôko¾l GÛBF æoôøB GÏl

Aq WnJ Þývú qokû (57/0±|| 09/27%) koÒéËQ |L/gm|5/0 èõôOýpôÞvýò ulüî, ìzBølû yl (50/0<|p|). AìB ìýrAó ko¾l Ohíú âzBüþ ôko¾l

GÛBF æoôøB GÏl Aq WnJ Þývú qokû, koÒéËQ |L/gm| 0 ô1 AgPçÙ ìÏñþ|kAoÿ oA ðzBó ðlAk (50/0>|p|). ðPýXú âýpÿ ðùBüþ:GpAuBx ðPBüY cBÂpÒéËQ

|L/gm|5/0 èõôOýpôÞvýò ulüî, OBCSýpìTHPþ Gpko¾l Ohíú âzBüþ ôGÛBF æoôÚrë| @æÿ oðãýò| ÞíBó kAok|.|

ôAsû|øBÿÞéýlÿ:|Úrë| @æÿ oðãýò| ÞíBó, øõoìõó OýpôDýl, WnJ Þývú qokû

∗)ðõüvñlû ìvõöôë: Oé×ò: 9744525-2130 ðíBGp: 0432214-5450    | ||||moc.liamg@yrabka.airap :liamE|

ìXéú| OdÛýÛBR kAìLryßþ, 3931, kôoû 96, yíBoû 3, 632-132

4102 ,632-132:3,96 .hcraeseR yranireteVfo lanruoJ

ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
Îíéßpk øõoìõó|øBÿ OýpôDýl, OýpôÞvýò |)4T(| ô Opÿ ülô Oýpôðýò |(3T)0|

koÞñPpë oyl ô OßBìê AðlAï|øBÿ A¾éþ koìpAcê OßBìê Wñýñþ ô æoôÿ ko

ìƒùƒpû kAoAó AGƒPƒlAüƒþ ô KƒýƒzƒpÖƒPƒú GhõGþ ìzhÀ ylû AuQ (41,31).

|øí̀ñýò øõoìõó|øBÿ OýpôDýl, ASpAR ìPñõÎþ Gpoôÿ Öýrüõèõsÿ ìBøþ Gp

WBÿ ìþ| ânAoðl GvýBoÿ AqAüò AÎíBë, øñõqGú gõGþ ìzhÀ ðzlû AuQ

AìB yõAølÿ ôWõk kAok Þú ðzBó ìþ|køl Aüò øõoìõó|øB, GpAÖrAü{ ìýrAó

oyl, OßBìê (kâpküvþ) æoôøB, GÛBF ô OvpüÐ WnJ Þývú qokû koìBøýBó

AuƒPƒhƒõAðƒþ ðƒËƒýpOýçKýB )sucibmassom simorhcoerO(|(8), ÞLõo

ìÏíõèþ |)oiprac sunirpyC(|(01), gBìú ìBøþ (sonahc sonahC) 6)

^ñlüò âõðú ìBøýBó koüBüþ (01,3) ðÛ{ ìùíþ Aü×BF ìþ|ðíBüñl øp̂ñl |

nawagaTô |onariH| kouBë 1991 ârAo} ðíõkðl Þú ÞíHõk øõoìõó|øBÿ

OƒýpôDýl koOhî|øBÿ ìBøþ ìlAÞB |)sepital saizyrO(| OBCSýp̂ñlAðþ Gp

oyl ô GÛBF æoôøB ðlAok (61). øí̀ñýò øõoìõó OýpôÞvýò |)4T(| ìñXpGú

OvpüÐ WnJ Þývú qokû æoô OýçKýB |)sucitolin simorhcoerO(|(01) ô

AðƒƒPƒƒÛƒƒƒBë æoô  Gƒƒƒú ìƒƒƒpcéƒƒƒú  yƒƒñƒƒBÿ ÖƒÏƒƒBë koâƒƒõðƒƒú küƒãƒƒpOƒýƒçKƒýƒƒB

)sisnergelatrop snediuqeA(| ìþ| âpkk (9).  ||

øƒõoìƒõó|øƒBÿ OýpôDýlÿ ko@J Òýpìdéõë øvPñl ô AðPÛBë @ðùB ko

kAgƒê WpüBó gõó, AqÆpüÜ AO¿Bë Gú KpôOEýò ¾õoR ìþ| âýpk, AìB Aüò

KƒpôOEýƒò|øƒB koGÏÃƒþ Aqâƒõðƒú|øBÿ ìBøýBó ôWõk ðlAok. OÏlAk AðlAï|øB,

kuPãƒBû|øƒBÿ Gƒló ô oôðƒl uƒõgƒQ ô uƒBqÿ Þú OdQ OBCSýpøõoìõó|øBÿ

OýpôDýlÿ ÚpAoìþ| âýpðl Gý{ Aqøpøõoìõó küãpÿ AuQ (41,11) .

øõoìõó|øBÿ OýpôDýlÿ koìBøýBó, koÞñPpë oyl ô ðíõ, uõgQ ô uBq

ô OñËýî Auírÿ, ÒBèHB«« koAoOHBÉ ô øíBøñãþ GB øõoìõó oyl ô ÞõoOýrôë

ìzƒBoÞQ kAoðl. øõoìõó|øBÿ OýpôDýlÿ GB ìñzBC ìBkoÿ koqokû Ohî Òýp

GƒBoôokoâƒõðú|øBÿ  ìhPéØ ìBøýBó @J yýpüò ô yõoüBÖQ ìþ|yõðl Þú

AcƒPƒíƒBæ« koOßƒBìƒê Aôèýƒú Ohƒî  AøíýƒQ kAok (61,51,31,4,2). Gƒú Îçôû

øõoìõó|øBÿ OýpôDýl Gú|ÆõoÚBGê ìçcËú|Aÿ ìñXpGú ÞBø{ ÞBðþ GBèývî

ìþ| âpkk (81,1) .

||ølÙ AqAüò  OdÛýÜ, ìÇBèÏú OBCSýpøõoìõó èõôOýpôÞvýò ulüî ko

ìpAcê ìhPéØ oyl ô ðíõWñýò OB ìpcéú WnJ Þývú qokû ô ðýrGpouþ

AuƒPƒ×ƒBkû AqèƒõôOƒýƒpôÞƒvƒýƒò uƒlüî koGƒÛƒBF Oƒhî ô æoô ìBøþ Úrë| @æÿ

oðãýò| ÞíBó (ssikym suhcnyhrocnO) ìþ|GByl.  ||

ìõAk ôoô} ÞBo
Aüò Gpouþ ko@GBó ìBû  0931 ko|| ÞBoâBû OßTýpô Kpôo} oôuPBÿ kèhBó

ôAÚÐ ko|mk| 02 yùpuPBó uLýlAó yýpAq¾õoR âpÖQ. Aq6 Îlk ìBøþ ðpô

21 Îlk ìBøþ ìBkû Úrë| @æÿ oðãýò| ÞíBó AuLpï ô Ohíà AuPd¿Bë yl.

Kw AqAÆíýñBó üBÖPò Aqouýlâþ Wñvþ, ìõèlüò Gú uBèò AðßõGBuýõó

Gƒpkû yƒlû, Kw AqGýùõ} yló ko|L/gm|051 Î¿Boû âê ìýhà, Aq@ðùB
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Ohî Þzþ âpkül (O¿õüp1) . ||

uLƒw Ohíƒà|øƒBÿ Gú|kuQ @ìlû GB oô} ðýíú gzà GB @J uBèò

OßTýpGBoôoylðl. Ohî|øBÿ OBqû èÛBf üBÖPú koOpAÞî 00001 Îlk Ohî  Gú AqAÿ

øpuýñþ Ohî, koOpAÙ|øBÿ ÖBüHpâçx GB cXî @J üßvBó, ÚpAokAkû yl

(O¿õüp2).

Aüò OpAÙ|øB kAoAÿ ÒéËQ|øBÿ ìP×BôOþ AqèõôOýpôÞvýò ulüî ( Oùýú

ylû AqypÞQ AüpAó øõoìõó) yBìê ÒéËQ|øBÿ L/gm0, 1/0, 5/0 ô 1 Gõkðl

Þú ÒéËQ ¾×pGú ÎñõAó âpôû yBøl Gõk. @qìBüzBR ìpGõÉ Gú øpÒéËQ uú

ìpOHú OßpAoyl. AGPlA Ohî|øBÿ èÛBf üBÖPú Gú ìlR y{ uBÎQ kocíBï èõô

OýƒpôÞvýƒò uƒlüƒî GƒB ÒéƒËƒQ|øƒBÿ ìP×ƒBôR ÚƒpAoâƒpÖPñƒl Gú âõðú|Aÿ Þú

ÒéËQ|øBÿ  ìõok @qìBü{ WlAâBðú kokAgê ÊpôÙ KçuPýßþ |L|03 oühPú

yl  ô Gú AqAÿ øp00001 Îlk Ohî koøpkÚýÛú |L|3/0 èõôOýpôÞvýò ulüî Aq

OpAÙ|øB  ÎHõokAkû yl .GÏl Aqy{ uBÎQ Ohî|øB Gú @oAìþ koìÛBGê WpüBó

@J  ìÏíõèþ uBèò kokAgê uBèò  ÚpAoâpÖPñl(2) ô Kw AqgpôZ æoôøB,

ìXlkA« Gú ìlR 6 uBÎQ æoôøB kocíBï èõôOýpôÞvýò ulüî ÚpAoâpÖPñl.

koÆõë @qìBü{ kìBÿ @J 1/0± C
o

|21 Gõk. uLw æoôøBÿ øpâpôû Gú @oAìþ

ôAok OzQ ylû ô yíBo} âpkülðl ô  uLw OB ìpcéú WnJ Þývú qokû Aq

kAgƒƒê uýñƒþ|øƒBÿ OƒpAÙ GƒlAgƒê OƒpAÙ AðPÛƒBë kAkû yƒlû ô OƒpAÙ|øƒB Gƒú

cõÂ`ú|øBÿ GPõðþ ìõWõk kouBèò OßTýpAðPÛBë kAkû yl (O¿õüp3) ko

KBüBó, OÏlAk æoôøBÿ qðlû GÏl AqWnJ Þývú qokû ìdBuHú yl. ||

ìƒXƒíƒõÎƒú Oƒhíà|øBÿ Gú|kuQ @ìlû Gú|ÆõoO¿BkÖþ Gú âpôû|øBÿ

ìƒhƒPéƒØ kuƒPƒú Gƒñlÿ ylðl OXrüú ô Odéýê @ìBoÿ kAkû|øBÿ ìpGõÉ Gú

OÓýýpAR ko¾l Ohíú âzBüþ, OÏlA k Ohî, æoôøB ô  ko¾l GÛBF æoôøB GÏl Aq

WƒnJ Þƒýƒvƒú qokû Gú Þíà oô} @ðBèýrôAoüBðw üà|ÆpÖú |)AVONA(

AðXBï yl.  ||

ðPBüY ||
ðíƒõkAoüƒà ko¾l Ohíú âzBüþ oA koÒéËQ|øBÿ  ìhPéØ øõoìõó

èõôOýpôÞvýò ulüî ðzBó ìþ|køl. ko¾l Ohíú âzBüþ koâpôû|øBÿ GB

ÒéËQ|øBÿL/gm1/ 0  ô 5/0 Gú|ÆõoìÏñþ|kAoÿ  GýzPpAqâpôû|øBÿ GB ÒéËQ

L/gm 1 ô 0 øƒõoìƒõó èƒõôOýƒpôÞvýƒò uƒlüƒî  Gƒõk (50/0<p). øí̀ñýƒò

GƒýƒzƒPƒpüƒò ìƒýƒrAó  ko¾ƒl Oƒhƒíƒú âƒzBüþ koâpôû GB  ÒéËQ|L/gm| 5/0

èõôOýpôÞvýò ulüî ìzBølû yl (50/0<p).

OÏlAk Ohî ô æoôøBÿ cB¾ê AqOhî|øBÿ O×püi ylû koÒéËQ|øBÿ

ìhPéØ øõoìõó èõôOýpôÞvýò ulüî koðíõkAo2 ðzBó kAkû ylû AuQ.

GýzPpüò OÏlAk  æoôøB ÿ cB¾ê ìpGõÉ Gú âpôû GB ÒéËQ |L/gm| 5 /0 Gõk ô

AgƒPçÙ ìÏñþ|kAoÿ oA GB âpôû |L/gm| 0 ô 1 øõoìõó èõôOýpôÞvýò ulüî,

ðzBó kAk  (50/0<p).

ðƒPƒBüƒY cƒB¾ƒê AqìƒýƒrAó ko¾ƒl GƒÛBF æoôøB GÏl AqWnJ Þývú qokû

(ðíõkAo3) ðzBó kAk Þú GýzPpüò ko¾l GÛBF koæoôøBÿ cB¾ê AqcíBï GB

ÒéƒƒËƒƒQ |L/gm|5/0 øƒƒõoìƒƒõó èƒƒõôOƒýƒƒpôÞƒvƒýƒò uƒlüƒî  ìzƒBøƒlû yƒl

(57/0±09/27%) ô AgPçÙ ìÏñþ|kAoÿ oA ðvHQ Gú uBüpOýíBoøB ðzBó kAk

(50/0<p|) ô ðvHQ Gú âpôû yBøl 01/51%  AÖrAü{ üBÖQ. AìB ìýrAó ko¾l

GƒÛƒBF koÒéƒËƒQ|L/gm|1 GƒB âƒpôû yƒBøƒl Oƒ×ƒBôR ìÏñþ|kAoÿ oA ðzBó ðlAk

O¿õüp1. Ohî âýpÿ Aqìõèl Úrë|@æÿ oðãýò|ÞíBó.

O¿õüp2. OpAÙ|øBÿ ÖBüHpâçx .

O¿õüp3.  AðPÛBë æoôøB Aquýñþ Gú OpAÙ ôÚpAoâpÖPò OpAÙ kocõÂ`ú GPõðþ.



ASpèõôOýpôÞvýò ulüî Gpoyl ôGÛBF Ohî ôæoôÚrë|@æ332

(50/0>p|). ||

GdU
ðPBüY cB¾ê  AqðíõkAo1 ðzBó kAk Þú ko¾l Ohíú âzBüþ koâpôû|øBÿ

GB ÒéËQ|øBÿ|L/gm||1/ 0 ô 5/0 Gú|ÆõoìÏñþ|kAoÿ  GýzPpAqâpôû|øBÿ GB

ÒéËQ|L / gm| 1   ô 0  øõoìõó èõôOýpôÞvýò ulüî  Gõk (50/0<|p|). øí̀ñýò

GýzPpüò ìýrAó  ko¾l Ohíú âzBüþ koâpôû GB  ÒéËQ |L/gm|5/0

èõôOýpôÞvýò ulüî ìzBølû yl (50/0<|p).  Aüò OdÛýÜ ðzBó ìþ|køl

Þú AuP×Bkû AqÒéËQ Þî øõoìõó èõôOýpôÞvýò ulüî, OBCSýpìTHPþ ko

AÖrAü{ ko¾l Ohíú âzBüþ ô GÛBF Ohî|øBÿ Úrë| @æÿ oðãýò| ÞíBó kAok Þú

GB ðPBüY Gú|kuQ @ìlû AqOdÛýÛBR küãpìÇBGÛQ kAok (61,51,31,4,2).  ||

øí̀ñýò ðPBüY cB¾ê AqAüò OdÛýÜ ðzBó kAk Þú OÏlAk Ohî|øBÿ

O×püi ylû kocíBï øõoìõó èõôOýpôÞvýò ulüî|L/gm| 5/0 ðvHQ Gú

âpôû yBøl 97/71% AÖrAü{ üBÖQ. AìB koÒéËQ  |L/gm|1 ìýrAó ko¾l

Ohíú âzBüþ Gú ylR ÞBø{ üBÖQ. Þú GB ðPBüY Gú|kuQ @ìlû AqOdÛýÜ

naidaroMô øíßBoAó kouBë3002 Gpoôÿ ìBøþ ÖýPõÖBå

)xiritilom syhthcimlahthpopyH(| øíhõAðþ kAyQ (8).

ðPBüY cB¾ê AqðíõkAo2  ðzBó kAk Þú  GB OõWú Gú üßvBó Gõkó OÏlAk

Ohî koÒéËQ|øBÿ ìhPéØ èõôOýpôÞvýò ulüî, GýzPpüò OÏlAk

æoôøBÿ cB¾ê ìpGõÉ Gú âpôû GB ÒéËQ L/gm|5/0 Gõk ô AgPçÙ

ìÏñþ|kAoÿ oA GB âpôû L/gm| 0 ô 1 øõoìõó èõôOýpôÞvýò ulüî,  ðzBó kAk

(50/0<|p)| Þú Aüò ìõÂõÑ ðzBó ìþ|køl Þú GB OõWú Gú AÖrAü{ ìýrAó

ko¾l Ohíú âzBüþ koâpôû GB  ÒéËQ |L/gm|5/0, OÏlAk æoôøBÿ cB¾éú

AÖrAü{ üBÖPú AuQ Þú GB OdÛýÛBR ¾õoR âpÖPú Gpoôÿ OýçKýB

)sucibmassom simorhcoerO(|(5), ÞLõoìÏíõèþ

)oiprac sunirpyC((01), gBìú ìBøþ )sonahc sonahC(| 6) ô ̂ñlüò

âõðú ìBøýBó koüBüþ (01,3) |øíhõAðþ kAyQ. ||

|maL| ô |amrahS| kouBë1891 ô |naidaroM| ô øíßBoAó  kouBë3002  Gú

Gpouþ OBCSýpøõoìõó OýpôÞvýò GpÚBGéýQ O×püi Ohî|øB koÒéËQ|øBÿ

ìhPéØ OýpôÞvýò (L/gm10/0,1/0, 5/0 ô1) koÞLõoìÏíõèþ ô ÖýPõÖBå

KpkAgPñl ô Gú|ÆõoìõÖÛýQ @ìýrÿ GB AÖrAü{ Ohî|øBÿ O×püi ylû ìõAWú

ylðl (8, 7).

ðPBüY cB¾ê AqìýrAó ko¾l GÛBF æoôøB GÏl AqWnJ Þývú qokû

(ðíõkAo3) ðzBó kAk Þú GýzPpüò ko¾l GÛBF koæoôøBÿ cB¾ê AqcíBï GB

ÒéËQ L/gm| 5/0 øõoìõó èõôOýpôÞvýò ulüî  ìzBølû yl

(57/0±09/27%) ô AgPçÙ ìÏñþ|kAoÿ oA ðvHQ Gú uBüpOýíBoøB ðzBó kAk

(50/0<p|) ô ðvHQ Gú âpôû yBøl 01/51% AÖrAü{ üBÖQ. øí̀ñýò koâpôû

GB ÒéËQ|L/gm| 1/0 ìýrAó ko¾l GÛBF æoôøB GÏl AqWnJ Þývú qokû

(49/0±68/86%) ðvHQ Gú âpôû yBøl 60/11% AÖrAü{ üBÖQ  ô AgPçÙ

ìÏñþ|kAoÿ oA ðzBó kAk ( 50/0>p|).  AìB ìýrAó ko¾l GÛBF  koÒéËQ |L/gm1

ðíƒõkAo1. OÓýýƒpAR  ìýƒrAó ko¾ƒl Ohíƒú âzƒBüƒþ koÒéƒËƒQ|øƒBÿ ìhPéØ øõoìõó
èƒõôOýƒpôÞvýò ulüî (cpôÙ ÒýpøíñBï ðzBó køñlû  O×BôR ìÏñþ|kAokouÇe 50/0
AuQ).

ðíõkAo2.|OÏlAk Ohî ôæoô|øBÿ cB¾ê AqÒéËQ|øBÿ ìhPéØ øõoìõó èõôOýpôÞvýò
ulüî (cpôÙ ÒýpøíñBï ðzBó køñlû  O×BôR ìÏñþ|kAokouÇe 50/0 AuQ).
OÏlAk Ohî                   OÏlAk æoô

ðíõkAo3. ìýrAó ko¾l GÛBF æoôøB OB ìpcéú WnJ Þývú qokû koÒéËQ|øBÿ ìhPéØ
øõoìõó èõôOýpôÞvýò ulüî (cpôÙ ÒýpøíñBï ðzBó køñlû  O×BôR ìÏñþ|kAokouÇe
50/0 AuQ).
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GB âpôû yBøl O×BôR ìÏñþ|kAoÿ oA ðzBó ðlAk ( 50/0>p). Aüò ìõÂõÑ ðzBó

ìƒþ|køƒl Þƒú ÒéƒËƒQ Þî øƒõoìƒõó èƒõôOýpôÞvýò ulüî ðú OñùB ìñXpGú

AÖrAü{ ko¾l Ohíú âzBüþ âpkül Géßú cíBï y{ uBÎPú æoôøB GÏl Aq

gBoZ yló AqOhî, ìñXpGú AÖrAü{ GÛBF æoôøB  OB ìpcéú  WnJ Þývú qokû

ìƒþ| âƒpkk Þƒú GƒB ðƒPBüY Gú|kuQ @ìlû AqOdÛýÜ naidaroMô øíßBoAó ko

uBë3002 ô |maL| kouBë8991 ìÇBGÛQ kAyQ (8,5). ||

|maL| kouBë8991| GýBó ðíõk Þú øõoìõó OýpôÞvýò Gpoôÿ GÛBF æoô

kgBèQ kAyPú ô ASpìTHPþ GpìBøþ|øBÿ OßBìê üBÖPú kAok (5).

oiracaaN| kouBë2002| GýBó ðíõk Þú koGÏÃþ ìBøýBó, øõoìõó|øBÿ

OýpôDýl GÏl AqOßíýê Þývú qokû Opye ìþ|yõk (01). øí̀ñýò |dooW| ko

uƒBë8991| GƒýBó ðíõk Þú GßBoâýpÿ cíBï OýpôÞvýò GpAÿ æoôøBÿ OBqû Aq

Oƒhî ko@ìƒlû ìƒBøƒþ Úƒrë| @æÿ Úƒùƒõû|||Aÿ |)ralas omlaS(| ASpôuýÏþ Gp

ìõoÖõsðrüw kAok ô Gú|kèýê upÎQ Odpüà yló, uHI O×ßýà GBèú|øB Aq

cƒBèƒQ Kýa gõokâþ AüPlAüþ ìþ| âpkk ô WnJ GýzPpÞývú qokû oA GBÎU

ìþ| âpkk (91).

Aq@ðƒXƒBüƒþ| Þƒú üƒßƒþ AqìƒzƒßƒçR ¾ƒñƒÏƒQ Kƒpôo} ìƒBøþ Úrë| @æÿ

oðãýò| ÞíBó,  Oé×BR GBæÿ  æoô koìpAcê Aôèýú OßBìê ìþ|GByl ô GB OõWú Gú

Îíéßpk øõoìõó|øBÿ OýpôDýl (OýpôÞvýò ô Opÿ ülô Oýpôðýò) koÞñPpë

oyl ô OßBìê AðlAï|øBÿ A¾éþ koìpAcê OßBìê Wñýñþ ô æoôÿ, ÚpÁ|øBÿ

cƒBôÿ Aüƒò øƒõoìƒõó (ÚƒpÁ èƒõôOƒýƒpôÞvýò ulüî ìõok ì¿pÙ AðvBó)

ìþ|OõAðl  koAgPýBoOßTýpÞññlâBó  ÚpAoâýpk. ||

OzßpôÚlokAðþ
Gƒlüƒò ôuýéƒú AqyƒBkoôAó ìùñƒlx Îéƒþ uéýíBðþ ô ìùñlx ìXýl

ürkAðþ oôöuBÿ ÞBoâBû OßTýpô Kpôo} oôuPBÿ kèhBó yýpAqGú WùQ ÖpAøî

ðíõkó Þéýú AìßBðBR ô OvùýçR GpAÿ AWpAÿ Kpôsû ÚlokAðþ ìþ| âpkk.

Brown, C.L., Doroshov, S., Nuñez, J., Hadley, C.,

Vaneenennaam, J., Nishioka, R.S., Bern, H.A. (1988)

Maternal triiodothyronine injections cause increases

in swimbladder inflation and survival rates in larval

striped bass, Morone saxatilis. J Exp Zool. 248: 168-

176.

Brown, C.L., Doroshov, S.I., Cochran, D.M., Bern,

H.A. (1989) Enhanced survival in striped bass

fingerlings after maternal triiodothyronine treatment.

Fish Physiol Biochem. 7: 295-299.

Brown, C.L., Kim, B.G. (1995) Combined applic-

ation of cortisol and triiodothyronine in marine

finfish culture. Aquaculture. 135: 79-85.

Kobuke, L., Specker, J.L., Bern, H.A. (1998)

Thyroxine content of eggs and larvae of coho

salmon, Oncorhynchus kisutch. J Exp Zool. 242: 89-

94.

Lam, T.J. (1998) Throxine enhances larval develop-

ment and survival in Sarotherodon (Tilapia)

mossambicus. Ruppel Aquacult. 21: 287-291.

Lam, T.J., Juario, J.V., Banno, J. (1985) Effect of

thyroxine on growth and development in post-yolk-

sac larvae of milkfish, Chanos chanos. Aquaculture.

46: 179-184.

Lam, T.J., Sharma, R. (1985) Effects of salinity and

thyroxine on larval survival, growth and develop-

ment in the carp, Cyprinus carpio. Aquaculture. 44:

201-212.

Moradian, F., Jamili, SH., Bahmani, M., Toloei, M.

H., Mohammadi, Gh. (2003) The effect of thyroxine

on percentage of hatching (Hypophthalmichthys

molitrix). Iran J Fish Sci. 12: 167-174.

Munro, A.D. (1984) The ontogeny of the retina and

optic tectum in Aequidens portalegrensis (Hensel). J

Fish Biol. 24: 377-393.

Nacario, J. (2002) The effect of thyroxine on larvae

and fry of Sarotherodon niloticus L. (Tilapia

nilotica). Aquaculture. 34: 73-83.

Nori Mogehi, S.M.H., Nabavi, S.M.B., Mahmodzadeh

Sagheb, H.R., heydari, Z., Morveti, H.V., Movahednia,

A.A. (2011) Fish Physiology. (1st ed.) Tehran

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9.

10.

11.

University Publication. Tehran, Iran.

Oppenheimer, J.H., Schwartz, H.L., Strait, K.A.

(1995) An integrated view of thyroid hormone

actions in vivo. In: Molecular Endocrinology: Basic

Concepts and Clinical Correlations. Weintraub, B.D.

(ed.). (3rd ed.) Raven Press, NewYork, USA.

Power, D.M., Llewellyn, L., Faustino, M., Nowell,

M. A., Bjornsson, B.T., Einarsdottir, I.E., Canario,

A.V., Sweeney, G.E. (2001) Thyroid hormones in

growth and development of fish. Comp Biochem

Physiol C Toxicol Pharmacol. 130: 447-59.

Sattari, M. (2002) Ichthyology (1) (Anatomy and

Physiology). (3rd ed.) Gilan University, Mehr Naghsh

12.

13.

14.

References



ASpèõôOýpôÞvýò ulüî Gpoyl ôGÛBF Ohî ôæoôÚrë|@æ532

Publisher with Collaboration of  Gilan University.

Gilan, Iran.

Tachihara, K., El-Zibdeh, M., Ishimatsu, A., Tagawa,

M. (1997) Improved seed production of goldstriped

amberjack Seriola lalandi under hatchery conditions

by injection of triiodothyronine (T3) to broodstock

fish. J World Aquac Soc. 28: 34-44.

Tagawa, M., Hirano, T. (1998) Presence of thyroxine

in eggs and changes in its content during early

development of chum salmon, Oncorhynchus keta.

Gen Comp Endocrinol. 68: 129-135.

Tagawa, M., Hirano, T. (1991) Effect of thyroid

hormone deficiency in eggs on early development of

the medaka, Oryzias latipes. J Exp Zool. 257: 360-

366.

Urbinati, E.C., Soares, M.C.F., Senhorini, J.A.

(2003) Preliminary study of the effect of maternal

triiodothyronine on early development of matrinxã

Brycon cephalus (Characidae). J Aquac Trop. 18:

217-224.

Wood head, A.D. (1998) Effects of thyroid drugs on

the larvae of Brown trout, Salmo salar. J Zool Lond.

149: 394- 413.

15.

16.

17.

18.

19.



The effect of levothyroxine sodium on hatch and survival rate of
rainbow trout (Oncorhynchus mykiss) at early developmental stage

Akbary, P.*
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Abstract:
BACKGROUND: Thyroxine hormone appears to play some role at early stages of

development and survival of fish larvae. OBJECTIVES: The purpose of the present study was
to investigate the effect of levothyroxine sodium on hatching and survival rate at early
developmental stage of rainbow trout (Oncorhynchus mykiss) larvae. METHODS: This study
was carried out in Dalkhan propagation and cultivation farm, Sepidan, Shiraz. Fertilized eggs
were bathed in levothyroxine sodium with concentrations of 0, 0.1, 0.5 and 1.0 mg/L (each
one, triplicates) for six hours. Then they were transferred into fiberglass trough trays. After
hatching, all larvae were placed in the mentioned levothyroxine sodium concentration bath
for another six hours and then transferred into troughs (without tray of running water). Larvae
stayed in troughs until the yolk- sac was absorbed. Finally, live rainbow trout larvae were
counted in separated plates. RESULTS: The results indicated that the highest ratio of hatched
eggs (81.42%± 1.04) and survival larvae after the yolk - sac was absorbed (72.90%± 0.75)
were observed in 0.5 mg/L of levothyroxine sodium concentration (p<0.05). However,
hatching and survival rate at early growth stage, in 0 and 1 mg/L of levothyroxine sodium
concentration, didn't indicate significant difference (p>0.05). CONCLUSIONS: It can be
concluded that 0.5 mg/L of levothyroxine sodium concentration has positive effect on
hatching and survival rate of rainbow trout larvae.
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Figure  Legends  and  Table  Captions

Figure 1. Female rainbow trout producing eggs.

Figure 2. Fiberglass trays.

Figure3. Exposure to tray in concrete ponds.

Graph 1. Changes of hatch rate in different concentrations of levothyroxin sodium hormone; the same groups are shown by the same
superscript letters (p>0.05).

Graph 2. Number of eggs and larvae derived of different concentrations of levothyroxin sodium hormone; the same groups are shown by
the same superscript letters (p>0.05).

Graph 3. survival rate of larvae until the stage of Absorption of the yolk sac in different concentrations of levothyroxin sodium hormone;
the same groups are shown by the same superscript letters (p>0.05).
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