
ølÙ ìÇBèÏú |cBÂp, OÏýýò OÓýýpAR ÒéËQ øõoìõó|øBÿ èLPýò ôOýpôDýlÿ ko

ìý{|||øBÿ OdQ ìdlôküQ Aðpsÿ ôASpOroüÜ èLPýò GpOpye Òlû OýpôDýl Kw Aq

ÞBø{ uÇe øõoìõðùB koASpìdlôküQ Aðpsÿ Gõk. |ko@qìBü{ Aôë, 82 oACx ìý{  Gú

kôâpôû ̂ùBokû oACuþ OÛvýî ô17 oôqAqWýpû» cBôÿ06ko¾l üB001ko¾l Aðpsÿ

ðãùlAoÿ OÓnüú ylðl. ðíõðú|øBÿ gõó Agn ôôqó ôAìPýBqôÂÏýQ Gló OÏýýò âpkül.

ko@qìBü{ kôï, 6 oACx ìý{ OdQ ìdlôküQ Aðpsÿ Aq@qìBü{ Aôë AðPhBJ ôGú kôâpôû

uú oACuþ OÛvýî ôÂíò OÓnüú kocl 06ko¾l  Aðpsÿ ðãùlAoÿ Gú OpOýI 1 üB4 WB

gk/gm| | èLPýò  koüBÖQ ðíõkðl. ðíõðú|øBÿ gõó Agn ôôqó ôAìPýBqôÂÏýQ Gló OÏýýò

yl. ko@qìBü{ Aôë, ÒéËQ øõoìõðùBÿ OýpôDýlÿ ôèLPýò, ôqó ôAìPýBqôÂÏýQ Gló

koâpôû OdQ ìdlôküQ Aðpsÿ ÞBø{ üBÖQ. ko@qìBü{ kôï, OroüÜ èLPýò, ìõWI

AÖrAü{ ÒéËQ 3Tô4T|ôèLPýò yl. ðPBüY  ðzBó kAk Þú èLPýò ÚBkoGú OÛéýê ASpÞBøñlû»

ìdlôküQ Aðpsÿ GpOpye øõoìõðùBÿ OýpôDýlÿ koìý{ AuQ. ìXéú| OdÛýÛBR

kAìLryßþ,6831, kôoû 26, yíBoû 1,02|-51.| | |

ôAsû|øBÿ Þéýlÿ: èLPýò, øõoìõðùBÿ OýpôDýlÿ, ìdlôküQ Aðpsÿ, ìý{.

øõoìõðùBÿ OýpôÞvýò(4T( ô Opÿ ülôOýpôðýò(3T(| koìPBGõèývî Aðpsÿ

ðÛ{ AuBuþ kAyPú ô uÇe @ðùB kogõó, ìýrAó ìPBGõèývî KBüú oA koGló

OÏýýò ìþ| Þñl. ìÇBèÏBR Kýzýò ðzBó kAkû|Aðl, OÓýýpAR ÒéËQ øõoìõðùBÿ

OýpôDýlÿ kogõó koAoOHBÉ ìvPÛýî GB uÇe gõoAá ì¿pÖþ

AuQ(71,8,7,3). koðzhõAoÞññlâBó, ÞBø{ uÇe gõoAá ì¿pÖþ ìõWI

ÞBø{ Opye ô ÒéËQ KçuíBüþ 3Tô 4Tylû AuQ(52,7). koAuHùBÿ ðBGBèÔ

ô GBèÔ GB ìdlôküQ ÒnAüþ ÞõOBû ìlR, øõoìõó 3T | ÞBø{ ô GB AÖrAü{ uÇe

OÓnüú GçÖB¾éú AÖrAü{ üBÖPú AuQ(81,8). koüà @qìBü{ küãp, ìdlôküQ

ÒnAüþ Æõæðþ ìlR koÞpû AuI ðýrìõWI ÞBø{ uÇe 3T|yl(21). |

Aquõÿ küãpkouBèùBÿ AgýpìzhÀ ylû AuQ Þú øõoìõó èLPýò

ðÛ{ ìùíþ koAÖrAü{ ìPBGõèývî KBüú ô Opìõsðr(02,91,51,41,5) ô

èýLõèýr(41,11,01) koKvPBðlAoAó kAok. GB OõWú Gú ðÛ{ üßvBó øõoìõðùBÿ

OýpôDýlÿ ô èLPýò koÖpAüñløBÿ mÞpylû, ìÇBèÏBOþ kog¿õÁ ðdõû» AoOHBÉ

Gýò Aüò kô øõoìõó AðXBï ylû AuQ. OroüÜ øõoìõó èLPýò Gú kAgê GÇò

uõï ìÓr(VCI|) koìõyùBÿ âpuñú, AqÞBø{ uÇe øõoìõðùBÿ 3T |ô 4Tô
ÞBø{ uBgQ Ký{ ìõèßõë HRT|(61) Wéõâýpÿ Gú Îíƒê @ôokû AuQ(2).

øí̀ñýò yõAøƒlÿ kokuQ AuQ Þú ðzBó ìþ|køl, èLPýò GBÎU AÖrAü{

@qAkuBqÿ øõoìõðùBÿ HST ô 4Tìþ|yõk(9); AìB OBÞñõó ârAoyþ AqASp

AcPíBèþ èLPýò GpOpye øõoìõðùBÿ OýpôDýlÿ koðzhõAoÞññlâBó AqWíéú

âõu×ñl ìñPzpðzlû AuQ.

GB OõWú Gú ìÇBèI ÖõÝ, ølÙ Aq@qìBü{ cBÂp, ìÇBèÏú» ASpìdlôküQ

OÓýýpAR ÒéËQ KçuíBüþ øõoìõðùBÿ OýpôDýlÿ koâõu×ñlAó OdQ ìdlôküQ Aðpsÿ ôASp
OroüÜ ôoülÿ èLPýò Gp@ó

@oìýò Oõcýlÿ
1
*|øíBüõó grÎéþ
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CHANGES IN THE PLASMACONCENTRATIONS OF
THYROID HORMONES IN ENERGYRESTRICTED
EWES AND THE EFFECT OF INTRAVENOUS
INJECTION OFLEPTIN ON THEIR LEVELS

Towhidi, A.1*, Khazali, H.2, Niasari Naslaji, A.3, Zhandi,
M.4
1Department of Animal Sciences, Faculty of Agronomy and Animal
Sciences, University of Tehran,Karaj-Iran. 2Department of Biology,
Faculty of Basic Sciences, University of Shaheid Beheshti, Tehran-Iran.
3Department of Clinical Sciences, Faculty of Veterinary, Medicine,
University of Tehran, Tehran-Iran. 4Graduated from the Faculty of
Agriculture,University of Tarbiat Modarres,Tehran-Iran.

The aim of this study was to determine changes in the
concentration of leptin and thyroid hormone in
energyrestricted ewes and effect of leptin injection on
thyroid hormone level. In the first experiment, 28 ewes
were assigned to two groups(n=14). Ewes were fed by a
ration that provided 60% or 100% of maintenance energy
requirements during 71 days. Blood samples were
collected and body weight(BW) and body condition
score(BCS) were determined. In the second experiment, 6
energy-restricted ewes from the first experiment were
selected and assigned to two groups(n=3). Ewes were fed a
ration that provided 60% of maintenance energy
requirements and injected by 1 or 4 μg leptin/Kg BW.
Blood samples were taken and BW and BCS were
determined. In the first experiment, concentrations of
leptin, T3 and T4, BW and BCS were decreased in
energyrestricted ewes(p<0.01). In the second experiment,
concentration of T3, T4 and leptin were increased by leptin
injection(p<0.01). The results suggested leptin injection
may restore thyroid hormone secretion to normal levels in
energy-restricted ewes.  J.Vet.Res. 62,1:15-20,2007.
Key words: leptin, thyroid hormones, energy-restriction,
ewe.

*Corresponding author’s email: atowhidi@ut.ac.ir, Tel:
0261-2248082, Fax: 0261-2226752
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Aðpsÿ GpuÇe øõoìõðùBÿ OýpôDýlÿ ô èLPýò kogõó ìý{ ô OBCSýpOroüÜ

ôoülÿ èLPýò kokô uÇe üà ô ̂ùBoìýßpôâpï Gú AqAÿ øpÞýéõâpï ôqó

Gló(WB|gK/gm|) Gpoôÿ ÒéËQ KçuíBüþ øõoìõðùBÿ 3Tô 4T |ko

ìý{|øBüþ Gõk Þú GB ìdlôküQ Aðpsÿ ìõAWú|Gõkðl.

ìõAk ôoô} ÞBo
ìßBó ôqìBó @qìBü{:@qìBü{ cBÂpkoKBDýruBë 9731 koìõöuvú

OdÛýÛBR Îéõï kAìþ ÞzõoôAÚÐ koyùpuPBó ÞpZ GB Æõë WÓpAÖýBüþ 
´

|2/|¸15

ypÚþ ô ÎpÅ WÓpAÖýBüþ 
´|

84/||¸53 yíBèþ AWpA âpkül. cýõAðBR koÆõë kôoû

@qìBü{ koÚ×vùBÿ Að×pAkÿ ô koWBüãBû GvPú ðãùlAoÿ ylðl.

cýõAðBR: ko@qìBü{ Aôë, GývQ ô øzQ oACx ìý{ yBë GB ìýBðãýò

ôqó53/2±| 61/54 Þýéõâpï ô AìPýBqôÂÏýQ Gló14/0±|39/2 | AðPhBJ ylû ô

Gú ìlR ø×PBk ô üà oôqkokô âpôû ̂ùBokû oACuþ OdQ ìdlôküQ Aðpsÿ üB ko

uÇe ðãùlAoÿ ÚpAoâpÖPñl. ko@qìBü{ kôï, AqìýBó ̂ùBokû oACx ìýzþ Þú

OdQ ìdlôküQ ÒnAüþ ÚpAokAyPñl, OÏlAk y{ oACx AðPhBJ ylðl.

ìý{|øB Kw Aqkôoû» ìdlôküQ ÒnAüþ kAoAÿ ìýBðãýò ôqó67/0|±|87/43

Þýéõâpï ô AìPýBqôÂÏýQ Gló00/0 |±|00/1 Gõkðl.

Æpf @qìBü{:ko@qìBü{ Aôë, Kw AqÆþ kôoû ÎBkR|køþ, ìý{|øB Gú

ÆõoO¿BkÖþ Gú kô âpôû ìvBôÿ 41 oACuþ OÛvýî ylû ô koÆþ y{ kôoû

Ödéþ Gú ìlR ø×PBk ô üà oôqOdQ OýíBoÚpAoâpÖPñl. âpôû Aôë Gú ÎñõAó

OýíBoAqWýpû|Aÿ cBôÿ 06ko¾l Aðpsÿ ìPBGõèývíþ ðãùlAoÿ ô âpôû kôï Gú

ÎñõAó yBøl GB AuP×Bkû AqWýpû|Aÿ cBôÿ 001ko¾l Aðpsÿ ìPBGõèývíþ

ðãùlAoÿ(|5991, CRFA|), OÓnüú ylðl. ko¾õoOþ Þú oôqypôÑ OýíBo

ÒnAüþ oA oôqAôë @qìBü{ koðËpGãýpüî, WùQ øírìBó Þpkó Ödéþ Aqø×Q

OroüÜ ìPõAèþ KpôuPBâçðlüò |
a2F|(ÞéõKpuPñõë, ypÞQ ð¿p, AüpAó) Gú

ìýrAó 052 ìýßpôâpï Gú AqAÿ øpìý{ kooôqøBÿ 11-, 0, 41, 82, 24, 65 ô 07

AuP×Bkû yl. koÞéýú» ìý{|øB, ôqó ô AìPýBqôÂÏýQ Gló Gú oô} èíw ðBcýú»

KzPþ ìùpû» uýrkøî Þípÿ(GpìHñBÿ uývPî ¾×pOB KñY) øpkô ø×Pú üà GBo

kooôqøBÿ 1-, 31, 72, 14, 55 ô 96 ÚHê AqypôÑ ̂pgú» Ödéþ Wlül OÏýýò

yl. æqï Gú mÞpAuQ Þú ̂pgú Ödéþ koAðPùBÿ @qìBü{ Aôë koâpôû OdQ

ìdlôküQ Aðpsÿ ìPõÚØ yl. Aüò AìpOõuÈ Ödê üBGþ Gõuýéú Úõb|øBÿ Oýro

ìzhÀ âpkül. ðíõðú|øBÿ gõó Aq̂ùBocýõAó Gú|¾õoR SBGQ koøpâpôû ko

oôqøBÿ 1, 51, 92, 34, 75 ô 17 Agn yl.

ko@qìBü{ kôï ô üà oôqKý{ AqypôÑ OroüÜ èLPýò, AqGýò ìý{|øBÿ

@uýßéýà OdQ ìdlôküQ Aðpsÿ @qìBü{ Aôë(üà ø×Pú GÏl Aq@qìBü{

ðhvQ), 6 oACx ìý{ AðPhBJ ô Gú ÆõoO¿BkÖþ Gú kô âpôû uú oACuþ OÛvýî

ylû ô AqoôqAôë Gú ìlR ̂ùBooôq, OýíBoøBÿ qüpoA koüBÖQ Þpkðl. âpôû|øBÿ

Aôë ô kôï GB AuP×Bkû AqWýpû|Aÿ cBôÿ06ko¾l Aðpsÿ ìPBGõèývíþ ðãùlAoÿ

OÓnüú ylû ô Gú Îçôû oôqAðú Gú OpOýI ìÛlAoWBgk/gm|1 ô WBgk/gm|4

èLPýò ðõOpÞýI AðvBðþ(|ynamreG,. dtL tsongaideM|) Gú ¾õoR ôoülÿ

koüBÖQ Þpkðl. ðíõðú|øBÿ gõó kooôqøBÿ ¾×pô KñY, ðýî uBÎQ Ký{ Aq

gõoAá|køþ ô kooôqøBÿ kô ô ̂ùBo, ðýî uBÎQ ÚHê ô GÏl AqOroüÜ èLPýò, Aq

Þéýú ìý{|øB WíÐ| @ôoÿ âpkül. øí̀ñýò, ôqó Gló ô AìPýBqôÂÏýQ Gló üà

oôqÚHê(oôq¾×p) ô üà oôqGÏl Aqkôoû» OýíBo(oôqKñY) OÏýýò yl.

OÓnüú: OpÞýHBR yýíýBüþ gõoAÞùB yBìê ìBkû |gzà, Aðpsÿ gBï,

KpôOEýò |gBï, ̂pGþ |gBï, gBÞvPpÞê, küõAoû uéõèþ ô küõAoû uéõèþ Glôó

øíþ|uéõèr, Þévýî ô Öv×pko@qìBüzãBû OÓnüú ìõöuvú OdÛýÛBR Îéõï

kAìþ ÞzõoOÏýýò yl. Wýpû|øBÿ ÒnAüþ ìõok AuP×Bkû koAüò ìÇBèÏú

GpAuBx CRFA|(5991)(1) OñËýî âpkül(Wlôë1). gõoAá oôqAðú Gú ¾õoR

cHú||ylû øpoôq¾He Kw AqOõqüò kÚýÜ GpìHñBÿ ôqó Gló ô Gú ¾õoR

Að×pAkÿ kouBÎQ 8 ¾He koAgPýBokAìùB ÚpAoâpÖQ. koÆþ|kôoû @qìBü{,

âõu×ñlAó Gú @J OBqû, uñä ðíà ô @Wpèývýlðþ ìÏlðþ(ÞévýõüQ,

ypÞQ ÞBðþ|kAï AüpAó) Gú Æõo@qAk kuPpuþ kAyPñl.

oô} gõðãýpÿ: gõðãýpÿ GB AuP×Bkû Aqèõèú|øBÿ OdQ gçF cBôÿ

øLBoüò ô AqÆpüÜ ôoül ôkAZ ¾õoR âpÖQ. ko@qìBü{ ðhvQ, ðíõðú|øBÿ

gõó Gú ìýrAó 01 ìýéþ èýPpAq̂ùBocýõAó koøpâpôû kooôqøBÿ 1, 51, 92, 34,

75 ô 17 ô Ký{ AqgõoAá|køþ, WíÐ| @ôoÿ âpkül.

ko@qìBü{ kôï, ko¾õoR @ó Þú oôq@ÒBqOýíBoGB èLPýò oA oôqüà ÖpÅ

Þñýî, ðíõðú|øBÿ gõó kouBÎQ øzQ oôq¾×p(üà oôqÚHê Aq@ÒBq

OroüÛBR), kouBÎQ øzQ(ÚHê AqOroüÜ èLPýò) ô ðú(GÏl AqOroüÜ èLPýò)

oôqøBÿ kôï ô ̂ùBoï, ô kouBÎQ øzQ oôqKñY(üà oôqGÏl AqKBüBó OroüÛBR

èLPýò) WíÐ| @ôoÿ yl. ðíõðú|øBÿ cB¾éú Gú ìlR GývQ kÚýÛú ô ko0003 kôo

kokÚýÛú uBðPpü×õsô KçuíBÿ cB¾éú kokAgê èõèú|øBÿ KçuPýßþ OB qìBó

uñX{ øõoìõó|øB kokìBÿ 02- koWú» uBðPýãpAk koÖpüroðãùlAoÿ yl.

AðlAqû|âýpÿ øõoìõðùB: ÒéËQ øõoìõðùBÿ OýpôDýlÿ ô èLPýò GB

2
2

1
1

yíBoû» Wýpû
AWrAÿ Wýpû

2
2

1
1

|yíBoû» Wýpû
AWrAÿ Wýpû

27/31 00/24 KpôOEýò gBï(%) 062 01 ÞBû âñlï(âpï kooôq)

42/0 25/0 Þévýî(%) 05 05 üõðXú(âpï kooôq)

42/0 25/0 Öv×p(%) 022 01 moR(âpï kooôq)

12/0 54/0 ulüî(%) 58 012 @ok âéõOò moR(âpï kooôq)

11/0 42/0 ìñýrüõï(%) 74/0 43 /1 KõkoAuPhõAó(âpï kooôq)

026 782 ìBkû gzà ì¿pÖþ(âpï kooôq) 22/1 66/1 ðíà(âpï kooôq)

30/6 47/3
Aðpsÿ ìPBGõèývíþ

ì¿pÖþ(ìãBsôë kooôq)
-- 96 /0 AÞvýl ìñýrüõï(âpï kooôq)

73/55 00/65
KpôOEýò ìPBGõèývíþ

ì¿pÖþ(âpï kooôq)
05/3 05/3

ìßíê ôüPBìýñú ô ìÏlðþ
oAqá(âpï kooôq)

37/9 30/31
Aðpsÿ ìPBGõèývíþ(ìãBsôë ko

âýéõâpï)

Wlôë 1- |AWrAÿ Wýpû|øBÿ @qìBüzþ GpcvI ìBkû gzà, ìÛlAoAðpsÿ ôìõAk ìÓnÿ
ì¿pÖþ.

1|-Wýpû» cBôÿ06ko¾l Aðpsÿ ìPBGõèývíþ ôuBüpAcPýBWBR kocl ðãùlAoÿ.

2- Wýpû» cBôÿ 001ko¾l Aðpsÿ ìPBGõèývíþ ôuBüpAcPýBWBR kocl ðãùlAoÿ.
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@ðPþ|GBkÿ âõu×ñlÿ(ypÞQ OBGzýBoðõo, OùpAó, AüpAó) koðíõðú|øBÿ

KçuíB Gú oô} oAküõAüíñõAuþ ô GB kô OßpAoGpAÿ øpðíõðú AðlAqû| âýpÿ yl.

cvBuýQ oô} Gú ÞBooÖPú GpAÿ AðlAqû| âýpÿ ÒéËQ øõoìõðùBÿ èLPýò, 3Tô

4TGú OpOýI ìÏBkë |lm/gn|1/0, |lm/gn|50/0 ô|lm/gn|1 Gõk. ÂpüI OÓýýpAR

kAgê uñX{ GpAÿ AðlAqû| âýpÿ ÒéËQ øõoìõðùBÿ èLPýò, 3Tô 4TGú OpOýI

ìÏBkë 3/6ko¾l, 3/2ko¾l ô 7/4ko¾l Gõk. ÂpüI OÓýýpAR Gýò uñX{

GpAÿ AðlAqû| âýpÿ ÒéËQ øõoìõðùBÿ èLPýò, 3Tô 4T|Gú OpOýI ìÏBkë

3/9ko¾l, 9/6ko¾l ô 3/5ko¾l Gõk.

GpAÿ uñX{ øõoìõðùBÿ ìhPéØ Aqoô}|øBÿ qüpAuP×Bkû yl: |

AèØ) èLPýò: 001 ìýßpôèýPpðíõðú KçuíB Gú kAgê èõèú|øBÿ Kõy{|kAo

ylû GB @ðPþ|GBkÿ AÂBÖú ô uLw 001 ìýßpôèýPpOpüvpGú Þéýú èõèú|øB AÂBÖú

yl. èõèú|øB GhõGþ Gú|øî qkû ylû ô Kw Aq51 uBÎQ AðßõGBuýõó kokìBÿ

AOBÝ, 005 ìýßpôèýPpìdéõë ouõJ køñlû Gú @ðùB AÖrôkû âpkül. GÏl Aq

ìhéõÉ Þpkó ìdPõüBR, èõèú|øB kokìBÿ 2 OB 4 koWú uBðPýãpAk Gú ìlR 1

uBÎQ ðãùlAoÿ yl, uLw 1 ìýéþ èýPp@J üi Gú èõèú|øB AÂBÖú yl. Þéýú

èõèú|øB ko0003 kôokoSBðýú Gú ìlR 02 kÚýÛú uBðPpü×õsylðl. koKBüBó

ìBüÐ|oôüþ ìßýlû yl Gú Æõoÿ| Þú Gý{ Aq3/0 ìýéþ èýPpkoOú èõèú GBÚþ ðíBðl.

J) 4T|: Gú ìýrAó 02 ìýßpôèýPpðíõðú KçuíB Gú kAgê èõèú|øBÿ

Kõy{|kAoylû GB @ðPþ|GBkÿ oühPú yl. uLw 005 ìýßpôèýPpOpüvpAÂBÖú

âpkül. ìhéõÉ cB¾ê Gú ìlR 2 uBÎQ kokìBÿ 52 koWú uBðPýãpAk øípAû

GB cpÞQ ìlAôï AðßõGBuýõó yl. koKBüBó ìBüÐ oôüþ Ohéýú âpkül.

Z) 3T|: Gú ìýrAó 05 ìýßpôèýPpðíõðú KçuíB Gú kAgê èõèú|øBÿ

Kõy{|kAoylû GB @ðPþ|GBkÿ oühPú yl. uLw 005 ìýßpôèýPpOpüvpAÂBÖú

âpkül. ìhéõÉ cB¾ê Gú ìlR 2 uBÎQ kokìBÿ 73 koWú uBðPýãpAk øípAû

GB cpÞQ ìlAôï AðßõGBuýõó yl. koKBüBó ìBüÐ oôüþ Ohéýú âpkül.

GpAÿ AðlAqû| âýpÿ OzÏzÏBR ouõJ cB¾éú koðíõðú|øB AqkuPãBû

âBìBÞBðPpAuP×Bkû yl. |

OXrüú ôOdéýê @ìBoÿ
kAkû|øBÿ cB¾ê AqOÏýýò ôqó, AìPýBqôÂÏýQ Gló ô ÒéËQ KçuíBüþ

øõoìõðùBÿ èLPýò ô OýpôDýlÿ GB AuP×Bkû AqÆpf AðlAqû| âýpÿ|øBÿ ìßpoô Gú

oô} ìlë gÇþ Îíõìþ ìõok OXrüú ô Odéýê ÚpAoâpÖQ. ìýBðãýò kAkû|øB GB

AuP×Bkû Aq@qìõó ̂ñl kAìñú|Aÿ kAðßò ìõok ìÛBüvú ÚpAoâpÖQ. WùQ OÏýýò

ðdõû» AoOHBÉ gÇþ ìýBó ÖpAuñXú|øBÿ AðlAqû| âýpÿ ylû, Aqoô} OBGÏýQ üà

ìPÓýpû AuP×Bkû yl. ðpï AÖrAo@ìBoÿ ìõok AuP×Bkû 9-SSPS|Gõk.

ðPBüY
@qìBü{ Aôë|:uÇe Aðpsÿ ì¿pÖþ, qìBó ô ASpìPÛBGê @ðùB kAoAÿ ASp

ìÏñþ|kAo(10/0|<p|) Gpôqó Gló ô AìPýBqôÂÏýQ Gló Gõk. koâpôû OýíBo,

ìýBðãýò ôqó Gló ô AìPýBqôÂÏýQ Gló koÆþ qìBó ô Aqoôq51 OB AðPùBÿ kôoû»

@qìBü{ Gú OloüY ÞBø{ üBÖQ. koâpôû yBøl, O×BôR ìÏñþ|kAokoqìBðùBÿ

ìhPéØ ìzBølû ðzl(Wlôë 1).

uÇe Aðpsÿ ì¿pÖþ, qìBó ô ASpìPÛBGê @ðùB kAoAÿ ASpìÏñþ|kAo(10/0|<p|)

GpuÇe øõoìõó èLPýò KçuíB Gõk. Gú Æõoÿ| Þú koâpôû OýíBoÒéËQ øõoìõó

èLPýò KçuíB Aqoôq92 OB AðPùBÿ @qìBü{ Gú OloüY ÞBø{ üBÖQ. koâpôû

yBøl, O×BôR ìÏñþ|kAokoqìBðùBÿ ìhPéØ ìzBølû ðzl(Wlôë 1).

uÇe Aðpsÿ ì¿pÖþ, qìBó ô ASpìPÛBGê @ðùB kAoAÿ ASpìÏñþ|kAo(10/0|<p|)

GpuÇe øõoìõó 4TKçuíB Gõk. ìýBðãýò ÒéËQ øõoìõó 4TKçuíB koâpôû

OýíBo(âpôøþ Þú kouÇe 06ko¾l Aðpsÿ ðãùlAoÿ OÓnüú ylðl) GB ânyQ

qìBó ÞBø{ üBÖQ, Gú Æõoÿ Þú Aüò ìýBðãýò kooôqøBÿ 34, 75, 17 ðvHQ Gú

qìBðùBÿ ÚHê ô âpôû yBøl(âpôøþ Þú kouÇe 001ko¾l Aðpsÿ ðãùlAoÿ

OÓnüú ylðl) KBüýò|OpGõk(Wlôë 1). |

uÇe Aðpsÿ ì¿pÖþ, qìBó ô ASpìPÛBGê @ðùB kAoAÿ ASpìÏñþ|kAo(10/0 |<p|)

GpuÇe øõoìõó 3TKçuíB Gõk. koâpôû OýíBo, ìýBðãýò ÒéËQ øõoìõó 3T

koâpôû OýíBokoÆþ qìBó ÞBø{ üBÖQ, Gú Æõoÿ Þú Aüò ìýBðãýò kooôqøBÿ

34 ô 75 ðvHQ Gú qìBðùBÿ ÚHê ô âpôû yBøl KBüýò|OpGõk. kooôq17, ìXlkA«

ìýBðãýò ÒéËQ øõoìõó 3TðvHQ Gú qìBðùBÿ ÚHê ô âpôû yBøl OÛéýê

üBÖQ(Wlôë 1).

ÂpüI øíHvPãþ Gýò ÒéËQ KçuíBüþ øõoìõðùBÿ 3Tô 4TGB ôqó

Gló, Gú OpOýI 75/0+(100/0|<p|) ô 64/0+(50/0|<p|), GB AìPýBqôÂÏýQ Gló,

Gú OpOýI 96/0+(100/0|<p|) ô 55/0+(10/0|<p|) ô GB ÒéËQ èLPýò, Gú OpOýI

56/0+(100/0|<p|) ô 76/0+(100/0|<p|)Gõk.

@qìBü{ kôï:OýíBo(10/0 |<p|), qìBó(10/0 |<p|) ô ASpìPÛBGê @ðùB(10/0|<p|)

kAoAÿ ASpìÏñþ|kAoGpuÇe øõoìõó èLPýò KçuíB Gõk. koøpkô âpôû,

ìýBðãýò ÒéËQ øõoìõó èLPýò KçuíB kooôqøBÿ kôï ô ̂ùBoï Kw AqOroüÜ

èLPýò Gú ÆõoìÏñþ||kAoðvHQ Gú qìBðùBÿ ÚHê AqOroüÜ ìpGõÆú ô üà oôqKw Aq

@gpüò OroüÜ(oôqKñXî) GBæOpGõk. ìýBðãýò ÒéËQ Aüò øõoìõó koâpôøþ

Þú WB||gk/gm|4 Gú WBÿ WB|gk/gm|1 èLPýò koüBÖQ Þpkû, kooôqøBÿ kôï ô

^ùBoï Kw AqOroüÜ Gú ÆõoìÏñþ|kAoÿ(10/0<p|) GýzPpAqâpôû küãp

Gõk(Wlôë 2). |

OýíBo(10/0<p|), qìBó(10/0 <p|) ô ASpìPÛBGê @ðùB(10/0|<p|) kAoAÿ ASp

ìÏñþ|kAoGpuÇe øõoìõó 4TKçuíB Gõk. koøpkô âpôû, ìýBðãýò ÒéËQ

øõoìõó 4TKçuíB kooôqøBÿ kôï ô ̂ùBoï Kw AqOroüÜ èLPýò Gú Æõo

ìÏñþ||kAoðvHQ Gú qìBðùBÿ ÚHê AqOroüÜ ìpGõÆú ô üà oôqKw Aq@gpüò

OroüÜ(oôqKñXî) GBæOpGõk. ìýBðãýò ÒéËQ Aüò øõoìõó koâpôøþ Þú

WBgk/gm|4 Gú WBÿ WBgk/gm|1 èLPýò koüBÖQ Þpkû, kooôqøBÿ kôï ô

^ùBoï Kw AqOroüÜ Gú ÆõoìÏñþ|kAoÿ(10/0|<p|) GýzPpAqâpôû küãp

Gõk(Wlôë 2). |

OýíBo(10/0|<p|), qìBó(10/0|<p|) ô ASpìPÛBGê @ðùB(10/0|<p|) kAoAÿ ASp

ìÏñþ|kAoGpuÇe øõoìõó 3TKçuíB Gõk. koøpkô âpôû, ìýBðãýò ÒéËQ
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øõoìõó 3T KçuíB kooôqøBÿ kôï ô ̂ùBoï Kw AqOroüÜ Gú ÆõoìÏñþ|kAo

ðvHQ Gú qìBðùBÿ ÚHê AqOroüÜ ìpGõÆú ô üà oôqKw Aq@gpüò OroüÜ(oôq

KñXî) GBæOpGõk. ìýBðãýò ÒéËQ Aüò øõoìõó koâpôøþ Þú WB||gk/gm|4 Gú

WBÿ WBgk/gm|1 èLPýò koüBÖQ Þpkû|, kooôqøBÿ kôï ô ̂ùBoï Kw AqOroüÜ,

Gú ÆõoìÏñþ|kAoÿ(10/0|<p|) GýzPpAqâpôû küãpGõk(Wlôë 2). |

GdU
ko@qìBü{ ðhvQ, ÞBø{ uÇe Aðpsÿ ì¿pÖþ koâpôû OdQ

ìdlôküQ Aðpsÿ ìõWI ÞBø{ ôqó ô AìPýBqôÂÏýQ Gló ìý{|øB yl, ôèþ

koâpôû yBøl Þú Wýpû|Aÿ cBôÿ AcPýBWBR ÒnAüþ kocl ðãùlAoÿ koüBÖQ

Þpkû Gõkðl, OÓýýpAR ìÏñþ|kAoìzBølû ðzl. OÓýýpAR ôqó Gló ô AìPýBq

ôÂÏýQ Gló kAoAÿ oôðl øíBøñä Gõk ô GB uBüpOdÛýÛBR ìzBGùQ

kAok(32,31). ìzhÀ ylû AuQ Þú ÞBuPú yló Aqôqó Gló, ÎílOB« ðByþ Aq

ÞBø{ mgBüp̂pGþ Gló AuQ(32,22). âp̂ú OÓýýpAR mgBüp̂pGþ Gló ko

Aüò @qìBü{ ìvPÛýíB« AðlAqû| âýpÿ ðzl, ôèþ Gú kèýê GBæ Gõkó ÂpüI

øíHvPãþ ìýBó AìPýBqôÂÏýQ Gló ô ìÛlAoÞê ̂pGþ Gló(12), ÞBø{

AìPýBqôÂÏýQ Gló Gú ÆõoÎílû ðByþ AqÞBø{ ìÛlAôpGþ Gló Gú ðËp

ìþ|oul.

ko@qìBü{ Aôë ÞBø{ uÇe Aðpsÿ ì¿pÖþ koÆþ qìBó koâpôû OdQ

ìdlôküQ Aðpsÿ ìõWI ÞBø{ ÒéËQ øõoìõó èLPýò KçuíB øírìBó GB

ÞBø{ ôqó ô AìPýBqôÂÏýQ Gló ìý{|øB yl. Aüò ðPBüY ìzBGú GB ìÇBèÏBR

Kýzýò Gpoôÿ ìý{(4) ô âBô(6) ìþ|GByl.

ÒéËQ KçuíBüþ øõoìõðùBÿ OýpôDýlÿ(3T |ô 4T|) Kw Aqüà ô ðýî

ìBû(kooôq34 @qìBü{) Aq@ÒBqìdlôküQ Aðpsÿ ÞBø{ üBÖQ ô Kw Aq@ó OB

AðPùBÿ kôoû @qìBü{ ÒéËQ 4TKçuíB OÓýýpAOþ ðzBó ðlAk. AìB ÒéËQ 3T

KçuíB koAôAgpkôoû @qìBü{ ìXlkA « ô Gú ylR OÛéýê |üBÖQ. koìÇBèÏBR

Kýzýò ÞBø{ uÇe Aðpsÿ ì¿pÖþ koðzhõAoÞññlâBó ìõWI ÞBø{ Opye

ô ÒéËQ KçuíBüþ 3T |ô 4Tylû AuQ(62,7,3). Gpgþ Ktôø{|øB ðýrðzBó

ìþ|køl, |3T |ðvHQ Gú 4T |koKBui Gú OÓýýpAR OÓnüú cvBuPpAuQ(42,81).

ko@qìBü{ cBÂpðýrÒéËQ 3TKçuíB GB ôWõk Îlï OÓýýpkoÒéËQ 4Tko

AðPùBÿ @qìBü{ ìXlkA« Gú ìdlôküQ ÒnAüþ ôAÞñ{ ðzBó kAkû ô Gú ylR

ÞBø{ üBÖPú AuQ. Géõï ô ÞõðrkouBë1891, ÎéQ ÞBø{ ÒéËQ øõoìõðùBÿ

OýpôDýlÿ oA Kw AqÞBø{ uÇe gõoAá, OHlüê GýzPp4T || Gú 3T |ô AÖrAü{

OHlüê  3Tô 4T |Gú ìPBGõèýQ|øBÿ ÒýpÖÏBë ìþ|kAðñl(3). oôðl ÞBø{ 3T

|øípAû GB  4TkoAôAüê ô AôAuÈ kôoû ìdlôküQ Aðpsÿ koAüò ìÇBèÏú ìzBGú Gõk.

Aüò Aìpìþ|OõAðl Gú kæüê ìÇpf ylû ô øí̀ñýò ÞBø{ Opye øõoìõðùBÿ

ÖõÝ AqÒlû OýpôDýl GByl. AìB koAôAgpkôoû @qìBü{ Gú ðËpìþ|oul, GB uhQ|Op

yló ypAüÈ ìPBGõèýßþ, ìdõodioryhT-HST-HRT |GýzPpOdQ OBCSýp

ÚpAoâpÖPú ô koðPýXú, kèýê A¾éþ ÞBø{ ÒéËQ øõoìõðùBÿ 3Tô 4T|, | ÞBø{

Opye øõoìõðùBÿ ìdpá OýpôDýlÿ Gõkû AuQ. øí̀ñýò GB OõWú Gú ðÛ{

A¾éþ 3TkoìÛBüvú GB 4TkoAÎíBë ASpAR øõoìõðùBÿ OýpôDýlÿ GpGBÖPùB(41),

ÞBø{ OHlüê4T |Gú 3T |ô üB OHlüê 3T |Gú ìPBGõèýPùBÿ ÒýpÖÏBë ðýrìíßò

AuQ, koÞBø{ GýzPpÒéËQ 3T|koAôAgpkôoû» ìdlôküQ Aðpsÿ ìõöSpGByl.

koøpcBë GB OõWú Gú ðÛ{ AuBuþ øõoìõðùBÿ OýpôDýlÿ koìPBGõèývî KBüú,

ÞBø{ uÇe Aüò øõoìõðùB koìý{|øBÿ OdQ ìdlôküQ Aðpsÿ, ðzBðú»

ÞBø{ ìýrAó ìPBGõèývî kôñýò ypAüÇþ ìþ|GByl. |

ðPBüY cB¾ê AqOÏýýò OBGÏýQ gÇþ Gýò ÒéËQ KçuíBüþ 3Tô 4T |GB ôqó

Gló ô AìPýBqôÂÏýQ Gló ðzBðãpøíHvPãþ ìTHQ Gýò OÓýýpAR ÒéËQ

KçuíBüþ øõoìõðùBÿ OýpôDýlÿ GB ôqó ô AìPýBqôÂÏýQ Gló koâõu×ñlAó

kðHú|kAoAuQ. øí̀ñýò øíHvPãþ Gýò ÒéËQ øõoìõðùBÿ 3T ô 4T ||GB ÒéËQ

KçuíBüþ èLPýò GBæ ô Gú OpOýI koclôk 56/0+ ô 76/0+ GluQ @ìl, Þú GB

OõWú Gú ðÛ{ üßvBó øõoìõðùBÿ OýpôDýlÿ ô èLPýò koìPBGõèývî KBüú(91),

OÓýýpAR üßvBó Aüò øõoìõðùB kogõó ÚBGê AðPËBoGõk. koøpcBë, ðPBüY

cB¾éú Aq@qìBü{ cBÂp, Aôèýò ârAo} Aqðdõû AoOHBÉ gÇþ Gýò ÒéËQ

øõoìõðùBÿ OýpôDýlÿ KçuíB GB ôqó, AìPýBqôÂÏýQ Gló ô ÒéËQ èLPýò gõó

koìý{|øBÿ yBë ìþ|GByl. |

ko@qìBü{ kôï, OroüÜ |WBgk/gm|1 ô |WBgk/gm|4 èLPýò Gú ìý{|øBüþ

Þú Kw Aqüà kôoû» ìdlôküQ Æõæðþ ìlR koAðpsÿ ì¿pÖþ GB ÞBø{ uÇe

Wlôë 2-ìýBðãýò ±(gÇBÿ ìÏýBo) ôqó, AìPýBqôÂÏýQ Gló, ÒéËQ øõoìõðùBÿ OýpôÞvýò, Opÿ ülôOýpôðýò ôèLPýò(lm/gn|) koìý{|øBüþ Þú 06ko¾l(OýíBo) üB 001ko¾l(yBøl) Aðpsÿ
ðãùlAoÿ koüBÖQ Þpkû Gõkðl kooôqøBÿ ìhPéØ @qìBü{ Aôë. ìýBðãýò|øBÿ øp¾×Q Þú kAoAÿ cpÙ Aðãéývþ(|cba|) ìzPpá ðývPñl, kAoAÿ AgPçÙ ìÏñþ|kAoðl(50/0|<p|). 

èLPýò Opÿ ülô Oýpôðýò OýpôÞvýò AìPýBqôÂÏýQ Gló ôqó

oôqOýíBo
(06% Aðpsÿ)

yBøl 
(001% Aðpsÿ)

OýíBo
(06% Aðpsÿ)

yBøl 
(001% Aðpsÿ)

OýíBo
(06% Aðpsÿ)

yBøl 
(001% Aðpsÿ)

OýíBo
(06% Aðpsÿ)

yBøl 
(001% Aðpsÿ)

OýíBo
(06% Aðpsÿ)

yBøl 
(001% Aðpsÿ)

43/0±|
ba

|46/3 22/0±|
a|

78/3 90/0±|
dcba

|58/0 31/0±|
dcba

|88/0 88/3±|
cba

|12/35 42/1±|
c

|10/05 11/0±|
a

|19/2 11/0±|
a

59/2 86/0±|
a

|41/54 06/0±|
a

|81/54 1

71/0±|
ba

|51/3 02/0±|
ba|

35/3 91/0±|
cba

|40/1 01/0±|
dcba

|49/0 98/2±|
ba

|34/46 81/4±|
cba

|21/36 01/0±|
b

|03/2 01/0±|
a

|19/2 27/0±|
b

46/14 47/0±|
a

52/64 51

22/0±|
cb

|78/2 70/0±|
a

|30/4 90/0±|
dcb

|18/0 51/0±|
ba

|31/1 98/3±|
cb

|30/15 52/2±|
cba

|30/75 90/0±|
b

|51/2 60/0±|
a

89/2 98/0±|
b

13/14 95/0±|
a

92/54 92

04/0±|
dc

|12/2 52/0±|
ba

|33/3 90/0±|
dc

|66/0 70/0±|
a

22/1 80/4±|
d

|50/63 87/2±|
a

39/56 60/0±|
c

|57/1 80/0±|
a

69/2 79/0± 
cb

|37/93 66/0±|
a

05/54 34

22/0±|
d

|79/1 13/0±|
a

|98/3 80/0±|
d

|06/0 21/0±|
ba

|70/1 70/7±|
d

|66/43 57/1±|
cba

|57/75 60/0±|
d|

53/1 21/0±|
a

00/3 57/0±
c

69/73 75/0±|
a

28/44 75

35/0±|
e|

61/1 93/0±|
a

|17/3 20/0±|
e|

31/0 71/0±|
ba

|80/1 44/3±|
d

|70/13 99/7±|
ba

|49/46 40/0±|
e|

40/1 70/0±|
a

89/2 26/0±|
d

13/53 56/0±|
a

70/54 17
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øõoìõðùBÿ 3T |ô 4TìõAWú Gõkðl, ìñXpGú AÖrAü{ ÒéËQ Aüò øõoìõðùB yl.

ÒéËQ øõoìõðùBÿ 3Tô 4T |Gú ìÛlAoOroüÜ èLPýò ôAÞñ{ ðzBó kAk, Gú Æõoÿ

Þú koâpôøþ Þú WB|gk/gm4 èLPýò koüBÖQ Þpkû|Aðl, ÒéËQ øõoìõðùBÿ

OýpôDýlÿ AcPíBæ« Gú kèýê AÖrAü{ Opye Aüò øõoìõðùB GýzPpAqâpôøþ Gõk Þú

ìÛlAoWB|gk/gm|1 èLPýò koüBÖQ Þpkðl. ÎéQ Aüò Aìpìþ|OõAðl Odpüà

âýpðlû|øBÿ GýzPpÿ AqèLPýò Gpoôÿ ìdõo|dioryhT-HST|-HRT || ô üB AÖrAü{

uñPrüB OvpüÐ koGBqüBÖQ Aüò âýpðlû|øB koìÛBküpGBæOpOroüÜ Gõkû GByl. |

ðPBüY ìÇBèÏú cBÂpAôèýò ârAo} AqASpìdpá èLPýò GpOpye øõoìõðùBÿ

OýpôDýlÿ koðzhõAoÞññlâBó Gõkû ô ðzBó ìþ|køl Þú OroüÜ èLPýò ÚBkoGú

OÛéýê ASpÞBøñlû» ìdlôküQ Aðpsÿ GpOpye øõoìõðùBÿ OýpôDýlÿ koìý{

ìþ|GByl ô øí̀ñýò OBCüýl Þññlû» ðPBüY @qìBü{|øBÿ ÚHéþ Gpoôÿ ÒýpðzhõAo

ÞññlâBó AuQ. Gú ÆõoìTBë koìÇBèÏBR Kýzýò ìzBølû ylû AuQ, OroüÜ

øõoìõó èLPýò Gú ¾õoR VCI |koìõ}|øBÿ âpuñú AqÞBø{ uÇe

øõoìõðùBÿ 3T |ô 4T|(2) ô ÞBø{ uBgQ Ký{ ìõèßõë HRT|(61) Wéõâýpÿ Gú

Îíê ìþ| @ôok. koüà @qìBü{ ðýrìzhÀ yl, èLPýò Gú ÆõoøírìBó ìõWI

AÖrAü{ @qAkuBqÿ HST |ô 4Tìþ| âpkk(9). ðPBüY ìÇBèÏBR AðXBï ylû ðzBó

ìþ|køl Þú OBCSýpèLPýò GpOpye øõoìõðùBÿ OýpôDýlÿ ìþ|OõAðl AqÆpüÜ

øõoìõðùBÿ HRT |üB HSTAÎíBë yõk. øp̂ñl GpAÿ yñBuBüþ uBqôÞBokÚýÜ

OBCSýpèLPýò Gpìdõo|dioryhT-HST|- HRT |ðýBqGú ìÇBèÏBR GýzPpÿ ìþ|GByl.

AÖrAü{ Opye øõoìõðùBÿ OýpôDýlÿ ìõWI AÖrAü{ ìPBGõèvýî KBüú ô

kÖÐ GýzPpAðpsÿ AqGló ìþ|yõk(41). GñBGpAüò, GB OõWú Gú ASpAR Opìõsðýà

(02,91,51,5) ô èýLõèýPýà(11,01) øõoìõó èLPýò, Gú ðËpìþ|oul clAÚê

Ghzþ AqAüò ASpAR AqÆpüÜ AÖrAü{ Opye øõoìõðùBÿ OýpôDýlÿ AÎíBë

ìþ| âpkk.

Gú ÆõoÞéþ AqðPBüY Aüò @qìBü{ ̂ñýò AuPñHBÉ ìþ|yõk Þú ìdlôküQ

Æõæðþ ìlR Aðpsÿ ô GpÚpAoÿ OõAqó ìñ×þ Aðpsÿ koìý{|øBÿ kðHú|kAo

ìõWI ÞBø{ ÒéËQ øõoìõðùBÿ 3T |ô 4T |ô koðPýXú ÞBø{ ìýrAó

ìPBGõèývî KBüú ìþ| âpkk. kôñýò ypAüÇþ OroüÜ èLPýò ìþ|OõAðl ASpAR

GBqkAoðlû» OõAqó ìñ×þ Aðpsÿ oA GpOpye øõoìõðùBÿ OýpôDýlÿ Þî ðíBül.

Âíò @ðßú èLPýò kAoAÿ ASpìdpá ôAGvPú Gú kqGpOpye øõoìõðùBÿ

OýpôDýlÿ AuQ, Gú Æõoÿ Þú øp̂ú kqOroüÜ èLPýò GýzPpGByl, Opye ô

ÒéËQ øõoìõðùBÿ 3T|ô 4T |AÖrAü{ ìþ|üBGl. |

Wlôë 3-OÓýpAR ÒéËQ øõoìõðùBÿ OýpôÞvýò, Opÿ ülôOýpôðýò ôèLPýò(lm/gn|) koìý{|øBüþ Þú Gú OpOýI 1 üB 4 ìýßpôâpï èLPýò Gú AqAÿ øpÞýéõâpï ôqó Gló koüBÖQ Þpkðl. Ý(ÚHê AqOroüÜ),
J(GÏl AqOroüÜ). ìýBðãýò|øBÿ øp¾×Q Þú kAoAÿ cpÙ Aðãéývþ(|cba|) ìzPpá ðývPñl, kAoAÿ AgPçÙ ìÏñþ|kAoðl(50/0|<p|). |ðPBüY Gú ¾õoR ìýBðãýò ±(gÇBÿ ìÏýBo) ðíBü{ kAkû ylû|Aðl.

èLPýò èLPýò Opÿ ülô Oýpôðýò Opÿ ülô Oýpôðýò OýpôÞvýò OýpôÞvýò

oôq
GB OroüÜ WB gK/gm|4 èLPýò GB OroüÜ WB gK/gm|1 èLPýò GB OroüÜ WB gK/g|m4 èLPýò GB OroüÜ WB gK/gm|1 èLPýò GB OroüÜ WB gK/gm|4 èLPýò GB OroüÜ WB gK/gm|1 èLPýò

50/0±|
a

|28/0 60/0±|
a

|18/0 40/0±|
ba

|22/0 80/0±|
cba

|43/0 84/4±|
cba

|46/93 83/1±|
ba

|00/43 0
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38/0 60/0±|
a

|28/0 51/0±|
cba

|53/0 70/0±|
edcba

|15/0 40/3±|
ba

|91/43 89/2±|
cba

|89/73 2-Ý

43/0±|
e

|63/7 70/0±|
c

|14/2 03/0±|
f

|84/1 60/0±|
e

|87/0 00/8±|
f

|87/49 40/1±
|dc

|05/94 2-J

01/0±|
a

|48/0 50/0±|
a

|88/0 60/0±|
edcba

|25/0 50/0±|
edcb
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cb

|48/54 10/7±|
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d
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c

|34/2 80/0±|
f

|95/1 60/0±|
ed

|67/0 46/1±|
e

|74/18 28/3±|
d
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edcb

|45/0 40/0±|
dcba

|84/0 46/1±|
cba

|75/04 45/3±|
cba

|29/83 5

AFRC.(1995) Agricultural and Food Research

Council, energy and protein requirements of

ruminants. An advisory manual prepared by the

AFRC technical committee on responses to nutrients.

2nd Ed. CAB International, Wallingford, U.K.

Ahima, R.S., Prabakaran, D., Mantzoros, C., Qu, D.,

Lowell, B., Maratos-Flier, E. and Flier, J.S.(1996)

Role of leptin in the neuroendocrine response to

fasting. Nature. 382: 250-252.

Blum, J.W., Kunz, P.(1981) Effects of fasting on

thyroid hormone levels and kinetics of reverse

triiodothyronine in cattle. Acta Endocrinol. 98: 234-

240.

Bocquier, F., Bonnet, M., Faulconnier, Y., Guerremillo,

M., Martin, P. and Chilliard, Y.(1998) Effect of

photoperiod and feeding level on perirenal adipose

tissue metabolic activity and leptin synthesis in the

ovariectomized ewe. Reprod. Nut. Develop. 38: 484-

498.

Campfield, L.A., Smith, F.J., Guisez, Y., Devos, R.

and Burn, P.(1995) Recombinant mouse OB protein:

evidence for a peripheral signal linking adiposity and

central neural networks. Sci. 269: 546-549.

Chilliard, Y., Bocquier, F., Delavaud, C., Guerre-

Millo, M., Bonnet, M., Martin, P., Faulconnier, Y. and

Ferlay, A.(1998) Leptin in ruminants: Effects of

species, breed, adiposity, photoperiod, beta-agonists

and nutritional status. Proceeding of Cornell

References
1.

2.

3.

4.

5.

6.



ìXéú OdÛýÛBR kAìLryßþ, kôoû26, yíBoû1, 6831 02

Nutrition Conference for Feed Manufacturers USA,

65-75.

Chilliard, Y., Bocquier, F., Doreau, M.(1998)

Digestive and metabolic adaptations of ruminants to

undernutrition, and consequences on reproduction.

Reprod. Nut. Develop. 38: 131-152.

Christensen, R.A., Malinowski, K., Massenzio, A.M.,

Hafs, H.D. and Scanes, C.G.(1997) Acute effects of

short-term feed deprivation and refeeding on

circulating concentrations of metabolites, Insulin-

like growth factor, Insulin-like growth factor-binding

protein, somatotropin and thyroid hormones in adult

geldings. J. Anim. Sci. 75: 1351-1358.

Flier, J.S., Maratos-Flier, E.(1998) Obesity and the

hypothalamus, Novel peptides for new pathways.

Cell. 92: 437-440.

Fruhbeck, G., Agnado, M., Gomez-Ambrosi, J. and

Martinez, J.A.(1998) Lipolytic effect of in vivo leptin

administration on adipocytes of lean and ob/ob mice,

but not db/db mice. Biochem. Biophy. Res. Com.

260: 99-102.

Fruhbeck, G., Agnado, M., Martinez, J.A.(1997) In

vitro lipolytic effect of leptin on mouse adipocytes:

Evidence for a possible autocrine/paracrine role of

leptin. Biochem. Biophy. Res. Com. 240: 590-594.

Glade, M.J., Reimers, T.J.(1985) Effects of dietary

energy supply on serum thyroxine, triiodothyronine,

and insulin concentrations in young horses. J.

Endocrinol. 104: 93-100.

Gutierrez, J., Dunn, T.G., Moss, G.E.(1987) Inanition

decreases episodic LH release in ovariectomized

ewes. J. Anim. Sci. 65(suppl. 1): 406.

Guyton, A.C., Hall, J.E.(1996) Textbook of Medical

Physiology. 9th edn. W.B. Saunders Company, USA.

Halaas, J.L., Boozer, C., Blair-West, J., Fidahusein, N.,

Denton, D.A. and Freidman, J.M.(1997) Physiological

response to long-term peripheral and central leptin

infusion in lean and obese mice. Proc. Natl. Acad. Sci.

USA. 94: 8878-8883.

Legradi, G., Emerson, C.H., Ahima, R.S., Flier, J.S.

and Lechan, R.M.(1997) Leptin prevents fasting-

induced suppression of prothyrotropin-releasing

hormone messenger ribonucleic acid in neurons of the

hypothalamic paraventricular nucleus. Endocrinol.

138: 2569-2576.

Loucks, A.B., Verdun, M.(1998) Slow restoration of

LH pulsatility by refeeding in energetically disrupted

women. Am. J. Physiol. 275: R1218-R1226.

Messer, N.T., Johnson, P.J., Refsal, K.R., Nachreiner,

R.F., Ganjman, V.K. and Krause, G.F.(1995) Effect of

food deprivation on baseline triiodothyronine and

cortisol concentrations in healthy adult horses. Am. J.

Vet. Res. 56: 116-122.

Pelleymounter, M.A., Cullen, M.J., Baker, M.B.,

Hecht, R., Winters, D., Boone, T. and Collins,

E.(1995) Effects of obese gene product on body

weight regulation in ob/ob mice. Sci. 269: 540-543.

Rouru, J., Cusin, I., Zakrzewska, K.E., Jeanrenaud,

B. and Rohner-Jeanrenaud, F.(1999) Effects of

intravenously infused leptin on insulin sensitivity and

on the expression of uncoupling proteins in brown

and adipose tissue. Endocrinol. 140: 3688-3692.

Sanson, D.W., West, T.R. and Tatman, W.R.(1993)

Relationship of body composition of mature ewes

with condition score and body weight. J. Anim. Sci.

71: 1112-1116.

Schillo, K.K.(1992) Effects of dietary energy on

control of luteinizing hormone secretion in cattle and

sheep. J. Anim. Sci. 70: 1271-1282.

Tatman, W.R., Judkins, M.B., Dunn, T.G. and Moss,

G.E.(1990) Luteinizing hormone in nutrient-

restricted ovariectomized ewes. J. Anim. Sci. 68:

1097-1102.

Teleni, E., King, W.R., Rowe, J.B. and McDowell,

G.H.(1989) Lupins and energy-yielding nutrients in

ewes. I. Glucose and acetate biokinetics and

metabolic hormones in sheep fed a supplement of

lupin grain. Aust. J. Agri. Sci. 40: 913-924.

White, F.J., Lents, C.A., Floyd, L.N., Spicer, L.J. and

Wettemann, R.P.(2000) Acute nutritional restriction

alters endocrine function and causes anovulation in

beef heifers. J. Anim. Sci. 87(suppl. 1): 933.

Wynn, P.C., Reis, P.J., Fleck, E., Ward, W., Tunks,

D.A. and Munro, S.G.(1988) The influence of protein

and energy supply on ovine metabolic hormone

status. Proceedings of the Nutrition Society of

Australia. 13: 125.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


