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|̂ßýlû 
qìýñú ìÇBèÏú:øõoìõó|øBÿ OýpôDýl Îçôû GpOñËýî kìB ôìPBGõèývî Aðpsÿ ôKpôOEýò Gló, koOñËýî Gpgþ Aq ÖÏBèýQ|øBÿ OhílAðþ ðÛ{ ìùíþ

kAoðl Aq ÆpÖþ ÒéËQ upìþ @ðùB OdQ OBCSýpuò, Wñw,  ðtAk ôkoWú cpAoR ìdýÈ OÓýýpAR ìdvõuþ kAok. ølÙ:OÏýýò ÒéËQ|øBÿ upìþ 4T,

3T,4TF, 3TF|ôASpAR AcPíBèþ ÖBÞPõoøBÿ ìdýÇþ ôÖýrüõèõsüßþ Gp@ðùB koAuI| ðtAk ÎpJ koAuPBó gõquPBó Aq AølAÙ Aüò ìÇBèÏú ìþ|GByl.

oô} ÞBo:||Gýò kÿ|ìBû uBë 8831 OB @mouBë 9831 OÏlAk  042 oACx AuI Aq ðÛBÉ ìhPéØ gõquPBó AðPhBJ ôGpcvI Wñw, uò ôypAüÈ Öýrüõèõsüßþ

âpôû Gñlÿ ôìõok ìÇBèÏú ÚpAoâpÖPñl. ÒéËQ øõoìõó|øBÿ ÖõÝ GB oô} AèýrA AðlAqû| âýpÿ yl. üBÖPú|øB GB Þíà oôüú |MLG| koðpï AÖrAo|SAS| @ðBèýr

ylðl. ðPBüY:Aq OÏlAk 042 ðíõðú upìþ  ÒéËQ ìPõuÈ øõoìõó|øBÿ 4T.3T.4TF.3TFkoìXíõÑ ôGlôó koðËpâpÖPò Ö¿ê, uò ôWñw Gú

OƒpOýƒI L/lomn|4/1±1/54, L/lomn|30/0 ±5/1, L/lomp|13/0 ±6/31 ôL/lomp|21/0±5/5 Gƒõk. ÒéƒËƒQ uƒpìþ |3TF| ô|4TF| Gú| Æõo

ìÏñþ|kAoÿ OdQ OBCSýpÖ¿ê )50/0<p(|ÚpAoâpÖQ Gú|Æõoÿ| Þú GBæOpüò ÒéËQ Aüò |kôøõoìõó koÖ¿ê qìvPBó ôÞíPpüò ìÛlAo@ó koÖ¿ê OBGvPBó

Gõk. øí̀ñýò uÇe upìþ 3T |Gú ÆõoìÏñþ|kAoÿ OdQ OBCSýpuò(20/0<|p(| ôÖ¿ê (1000/0|<p(| ÚpAoâpÖQ Gú|Æõoÿ| Þú koÞpû|øB GBæOpAq GBèÓýò

ôWõAó|øB Gõk. koOÓýýpAR Ö¿éþ GBæOpüò ÒéËQ Aüò øõoìõó koqìvPBó ôKBüýò|Opüò ÒéËQ koÖ¿ê OBGvPBó Gõk. ÒéËQ upìþ 4TOdQ OBCSýp

Wñw(50/0=|p(|. âpôû uñþ (1000/0|<p(|ôÖ¿ê (1000/0|<p(| ÚpAoâpÖQ, Gú|Æõoÿ| Þú ìÛlAoupìþ|4T| koWñw ðpGBæOpAq Wñw ìBkû Gõk ôÒéËQ

upìþ |4T| koÖ¿ê KBüýrGBæOpüò ìÛlAoôkoÖ¿ê OBGvPBó  ÞíPpüò ìÛlAoGõk. ðPýXú âýpÿ ðùBüþ:Aüò Gpouþ ðzBó kAk Þú ìÛBküpøõoìõó|øBÿ

Oýpôüýlÿ koAuI|øBÿ ÎpJ, ìñÇÛú OdQ OBCSýpypAüÈ AÚéýíþ Gõkû Gú|Æõoÿ| Þú O×BôR ÒéËQ upìþ øõoìõó|øB koupkOpüò ôâpìPpüò Ö¿ê uBë

ÞBìç« ìzùõk AuQ ôÖBÞPõoøBÿ ìBðñl uò ôWñw kAï OBCSýpÿ ìÏñþ|kAoÿ GpÒéËQ upìþ øõìõó|øBÿ Oýpôüýlÿ kAoðl.|

ôAsû|øBÿÞéýlÿ:|AuI ÎpJ, uò, Wñw, Ö¿ê, øõoìõó|øBÿ OýpôDýl
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4102 ,271-561:2,96 .hcraeseR yranireteVfo lanruoJ

ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
Òƒlû OƒýpôDýl üßþ AqìùíPpüò Òlk koôó|oürGló AuQ Þú øõoìõó|øBÿ

Opÿ|ülôOýpôðýò |)3T(| ô OýpôÞvýò |)4T(| oA Opye ìþ||ðíBül. øõoìõó|øBÿ

Oƒýƒpôüƒýƒl OƒñƒËƒýî Þƒñƒñƒlû kìƒB ô ìPBGõèývî Aðpsÿ ô KpôOEýò ìþ||GByñl.

øƒíƒ̀ƒñƒýƒò ðƒÛƒ{ @ðùB koOßBìê uývPî AÎ¿BJ ìpÞrÿ ô OñËýî Þññlû

Îíéßpkÿ|øBÿ yñBgPþ AðvBó ô cýõAó ìzhÀ ylû AuQ (31). ìýrAó

Aüƒò øƒõoìõó|øB Gú ÎñõAó yBgÀ OÏýýò Îíéßpk Òlû OýpôDýl ìdvõJ

ìþ|yõk, Gú Îçôû |3T| ô  |4T|Gú ÎñõAó KBoAìPpøBÿ Oõèýl ìTéþ ìõok OõWú

øvPñl (2). ÒéËQ upìþ øõoìõó|øBÿ OýpôDýlÿ GõAuÇú ÎõAìê koôðþ

ô Gýpôðþ AqkAìñú ôuýÏþ GpgõokAoAuQ (6). AqWíéú Aüò ÎõAìê ìþ|OõAó

Gú uò, Wñw, kìBÿ ìdýÈ, Ö¿ê ô ðõuBðBR oôqAðú, OÓnüú ô ÖÏBèýQ kAï

AyƒBoû ðƒíƒõk (51,4). koAuƒI ÞƒíƒHƒõk øƒõoìƒõó|øBÿ OýpôDýlÿ ìñXpGú

ÞBø{ oyl ylül ìþ|yõk (31). ÞíHõk ül kokôoAó @GvPñþ, ÞBø{ oyl

ÖƒPƒõx oA GƒlðƒHBë kAok ô GBÎU ìpå ðõqAk ô üB Oõèl ðõqAk ÂÏýØ Gú øípAû

øýLpKçqÿ Òlû OýpôDýl ìþ|yõk (31). øí̀ñýò ÒéËQ upìþ 4T| ô 3T|

OdƒQ OƒBCSýƒpAuP×ƒBkû AqOƒpÞýHƒBR ülkAo(6) ô OXõürâéõÞõoOýßõDýl  ÚpAo

ìþ| âýpk (71) .OzhýÀ GýíBoüùBÿ OýpôDýlÿ koAuI ìzßê AuQ (31) ô

âƒƒrAoyƒƒBR Þƒíƒƒþ ìƒƒpGƒƒõÉ Gƒƒú ÎƒƒõAoÂƒƒþ ìƒƒBðƒñƒl øýLƒpOýƒpôDýƒlüvƒî ô

øƒýƒLƒõOƒýƒpôDƒýƒlüƒvî koAuƒI GƒBèƒÔ ôWƒõk kAok (41,4). |OXrüú ô Odéýê

uƒñƒXƒ{|øBÿ ìõokÿ 4T| ô 3T| ìzßê AuQ ̂pA Þú ìPBGõèývî ô AðPÛBë

øƒõoìƒõó|øƒBÿ OƒýƒpôDƒýƒlÿ ô øƒí̀ñýò oüPî yHBðú oôqÿ @ðùB OdQ OBCSýp

ôÂÏýQ Öýrüõèõsüßþ ô KBOõèõsüßþ kAï  ÚpAoìþ| âýpk (31). ||

AuPBó gõquPBó GB ypAüÈ AÚéýíþ gBÁ, ìþ|OõAðl oôðl Öýrüõèõsüßþ

Oƒõèƒýƒl ìƒTéƒþ kAï  oA OdQ OBCSýpÚpAokøl. Gú|Æõoÿ| Þú ðPBüY GluQ @ìlû,

ìÇBèÏBR ÚHéþ koìñÇÛú Gpoôÿ AuI ô uBüpâõðú|øBÿ Þú Ö¿ê OõèýlìTéþ

kAoðl Aüò OÓýýpAR oA GhõGþ ìzhÀ ðíõkû AuQ. AqÆpÖþ ÎéýpÒî ôWõk

ìÇBèÏBR âõðBâõó Gpoôÿ AuI ÎpJ, OBCSýpÎõAìê Öýrôèõsüßþ GpÒéËQ

uƒpìƒþ øƒõoìƒõó|øƒBÿ OƒýƒpôDƒýƒlÿ OƒBÞñõó koìñÇÛú AðXBï ðzlû AuQ

GñBGpAüò  ølÙ AqAüò ìÇBèÏú Gpouþ ASpAR Ö¿ê, uò, Wñw ô @GvPñþ Gp

ÒéƒËƒQ øƒõoìƒõó|øƒBÿ |4T.3T.4TF.3TF| AuI|øBÿ ðtAk ÎpJ  koAuPBó



ìXéú OdÛýÛBR kAìLryßþ, kôoû96, yíBoû 2, 3931| | 661

gõquPBó ìþ|GByl.

ìõAk ôoô} ÞBo
ìÇBèÏú cBÂpGpoôÿ 042 oACx AuI ÎpJ GB Aèãõÿ OÓnüú|Aÿ ìzBGú ko

OÏlAkÿ AqAuI|kAoÿ|øBÿ AuPBó gõquPBó (AuPBó gõquPBó koìdlôkû
o

|74 ô 24 kÚýÛú OB 
o

05 ô 93 kÚýÛú Æõë ypÚþ Aqð¿Ø AèñùBoâpüñõüa ô 
o

92

ô 85 kÚýÛú OB 
o

23 ô 85 kÚýÛú yíBèþ AqgÈ AuPõA GB AoO×BÑ m5/22 AquÇe

koüƒB ÚƒpAokAok. ìƒýƒBðƒãýò GBo} uBèýBðú mm84/51 ô kAìñú koWú cpAoR

ìdýÈC
o

05-1), koÖB¾éú qìBðþ KBüýr98  èÓBüQ OBGvPBó 09  ô koÖ¿ê|øBÿ

GùBo, OBGvPBó, KBüýrô qìvPBó AðXBï âpÖQ.  kAï|øBÿ ìõok ìÇBèÏú kouú

âpôû uñþ yBìê Þpû (OB üà|uBèãþ), WõAó (üà OB uú uBë) ô GBèÔ (GBæÿ

uƒú uƒBë) øƒíƒ̀ƒñýò kokô âpôû Wñvþ ðpô ìBkû, @GvPò ô Òýp@GvPò

OƒÛƒvƒýî|Gƒñƒlÿ ô GƒB øî ìÛBüvú ylðl. Gú ìñËõoðíõðú| âýpÿ Kw AqSHQ

AÆƒçÎƒBR ìƒpGƒõÉ Gƒú øpkAï (AqÚHýê uò, Wñw, ôÂÏýQ @GvPñþ) ko

KƒpuƒzƒñƒBìƒú Þú GpAÿ Aüò ìñËõoOùýú ylû, gõó| âýpÿ Aqôoül ôkAZ  ô GB

AuƒPƒ×ƒBkû Aquƒpðƒä Lm01 ¾ƒõoR | âƒpÖƒQ. GƒçÖƒB¾éƒú GÏl Aqgõðãýpÿ,

ðíõðú|øB Gú @qìBüzãBû GýíBouPBó kAðzßlû kAìLryßþ AøõAqAðPÛBë |üBÖPú

Gú ìñËõoWlAuBqÿ upï ðíõðú|øB GB 0003 kôokokÚýÛú ô Gú ìlR 01 kÚýÛú

uƒBðƒPƒpüƒ×ƒýƒõsyƒlû, uƒLw OB qìBó AðlAqû| âýpÿ øõoìõó|øB Gú oô} AèýrA

(ÞýQ|øBÿ |cnI sulP aiD| uBgQ Þzõo@ìpüßB) kokìBÿ C
o

02 ðãùlAoÿ

yl.

OƒBCSƒýpìvPÛê Wñw ô uò kAï, Ö¿ê uBë ô ôÂÏýQ Öýrüõèõsüà ô

OlAgê ̂ñlÆpÖú @ðùB GB AuP×Bkû Aqoôüú |ledoM raeniL lareneG| koðpï

AÖrAo|SAS| ìõok Odéýê @ðBèýrôAoüBðw kôÆpÖú ÚpAoâpÖQ. ìýBðãýò|øB GB

AuƒPƒ×ƒBkû Aq@qìõó OõÞþ ìÛBüvú ylðl. ðPBüY Gú ¾õoR clAÚê ìpGÏBR

ìýBðãýò ô gÇBÿ ìÏýBo|)naem fo rorre dradnats±snaem erauqs tsaeL(|

AoADú ylû AuQ. ìÛBküp|p| ÞíPpAq50/0 Gú ÎñõAó ìÏñþ|kAoÿ OéÛþ âpkül.

ðPBüY
ÒéƒËƒQ (cƒlAÚƒê ìƒpGÏƒBR ìýƒBðãýƒò±gÇBÿ ìÏýBo), øõoìõó|øBÿ

4T.3T.4TF.3TF|Gƒlôó koðƒËƒpâpÖPò Ö¿ê, uò, Wñw ô @GvPñþ Gú

OƒƒƒƒƒƒƒƒƒpOƒƒƒƒýƒƒƒƒƒƒƒƒI L/lomn4/1±1/54, L/lomn30/0±5/1, |L/lomp13/0±6/31,

L/lomp21/0±5/5Gõk (Wlôë 1).

ìÛƒlAouƒpìƒþ 4TkoWñƒw ðp(L/lomn47/2±8/25|) GBæOpAqWñw

ìBkû (L/lomn43/2±3/74)| Gõk (Wlôë 2). øí̀ñýò ìÛlAoAüò øõoìõó

koÞƒƒƒƒƒpû|øƒƒƒƒƒB(L/lomn45/4±2/15|) GƒƒƒƒƒBæOƒƒƒƒƒpAqAuƒƒƒƒƒI|øƒƒƒƒƒBÿ WƒƒƒƒõAó

(L/lomn82/2±2/15)| ôGƒƒBèƒÓƒýƒƒò (L/lomn28/1±5/73) Gƒƒõk(Wƒlôë 3).

ÒéËQ upìþ 4TkoÖ¿ê KBüýrkoGBæOpüò ìÛlAo(L/lomn89/2±9/75|) ô

koÖƒ¿ƒê OƒBGvPƒBó ÞíPƒpüƒò ìÛlAo(L/lomn20/3±5/04)| oA kAok, øp̂ñl

ìÛlAoAüò øõoìõó koÖ¿ê KBüýrGB Ö¿ê GùBoAgPçÙ ìÏñþ|kAoÿ ðHõk ôèþ

GƒB Öƒ¿ƒê OƒBGƒvPBó ô qìvPBó AgPçÙ ìÏñþ|kAoÿ kAok(Wlôë 5). Aèãõÿ

OÓýýpAR koâpôû|øBÿ uñþ ìhPéØ OBGÏþ AqWñw Gõk|(10/0=p), Þú koAüò

AèãõGBæOpüò ÒéËQ |4T| ìpGõÉ Gú Þpû|øBÿ ðpGõk(|L/lomn39/6±6/56)| ô

ÞƒíƒPƒƒpüƒƒò ìÛƒlAooA ðƒpøƒBÿ GBèÔ (L/lomn60/3±8/53)| kAoðl. øí̀ñýò

ÒéƒËQ Aüò øõoìõó koðpøBÿ WõAó GB GBèÓýò WõAó AgPçÙ ìÏñþ|kAoÿ

Gõk  kocBèþ| Þú ðpøBÿ WõAó GB GBèÓýò WõAó AgPçÙ ìÏñþ|kAoÿ ðlAoðl. ko

Gýò ìBkû|øB øî Þpû|øBÿ ìBkû AgPçÙ ìÏñþ|kAoÿ GB GBèÓýò ìBkû kAoðl, ko

cƒBèƒþ| Þƒú AuI|øBÿ WõAó ìBkû GB Þpû|øB ô GBèÓýò ìBkû AgPçÙ ìÏñþ|kAo

ðHõk, AqÆpÙ küãpÞpû ìBkû GB Þpû ðpAgPçÙ ìÏñþ|kAoÿ ðlAok, øí̀ñýò

kAìñú GB 59 % AÆíýñBó kAìñú Þê
|ÒéËQ

clAÞTp| |clAÚê| |clAÞTp| |clAÚê|

8/5| |3/5| |5/31| |34/0| |21/0±5/5| )l/lomp(3TF

82/41| |40/31| |9/03| |80/3| |13/0±6/31| )l/lomp(4TF

55/1| |4/1| |87/3| |26/0| |30/0±5/1| )l/lomn(3T

9/74| |4/24| |7/711| |41/5| |4/1±1/54| )l/lomn(4T

1/43| |9/03| |60/621| |64/4| |30/1±33| 3T/4T| |

9/2| |54/2| |9/42| |66/0| |110±6/2| 3TF/4TF

630/0| |230/0| |41/0| |10/0| |9000/0±30/0| )%(4TF

93/0| |83/0| |7/0| |30/0| |400/0±3/0| )%(3TF

Wlôë  1. ÒéËQ (clAÚê ìpGÏBR ìýBðãýò ôgÇBÿ ìÏýBo), kAìñú Þê, kAìñú GB ÖB¾éú
AÆíýñƒBó 59% uƒÇƒe uƒpìƒþ øƒõoìƒõó|øBÿ OýpôDýl ôðvHQ|øBÿ @ðùB koAuI ÎpJ
gõquPBó||(OÏlAk=042 oACx).

ðp(OÏlAk= 951)| |ìBkû (OÏlAk=18)|

52/0±6/5 12/0±5/5 |)L/lomp( 3TF

56/0±5/31 55/0±3/31 |)L/lomp( 4TF

80/0 ±5/1 60/0±5/1 |)L/lomn( 3T

47/2±8/25 43/2±3/74 |)L/lomn( 4T

21/2±2/73 18/1±3/23 3T/4T

42/0 ±7/2 2/0 ±6/2 |3TF/4TF

9100/0 ±20/0| 7100/0 ±30/0 (%|)|4TF

10/0±3/0| 800/0± 3/0 (%|)|3TF

Wƒlôë 2. ASƒpWñƒw GƒpuƒÇƒe uƒpìƒþ (cƒlAÚƒê ìƒpGÏBR ìýBðãýò ôgÇBÿ ìÏýBo)
øõoìõó|øBÿ OýpôDýl ôðvHQ|øBÿ @ðùB koAuI ÎpJ gõquPBó.

GBèÔ (OÏlAk=841)|| |WõAó (OÏlAk=36)| | Þpû (OÏlAk=92)

a
61/0  ± 5/5

a
12/0 ± 5/5

a
|14/0 ± 7/5 |)L/lomp( 3TF

a
34/0 ± 1/31

a
45/0 ± 7/31

a
70/1 ± 3/31 |)L/lomp( 4TF

b
50/0 ± 4/1

a
b60/0 ± 5/1

a
31/0 ± 7/1 |)L/lomn( 3T

a
28/1 ± 6/73

c
82/2 ± 2/15

b
45/4 ± 2/16 |)L/lomn( 4T

a
14/1 ± 9/92

c
77/1 ± 4/53

cb
25/3 ± 93 |3T/4T

a
61/0 ± 5/2

a
2/0 ± 9/2

a
4/0 ± 4/2 |3TF/4TF

a
3100/0 ± 730/0

c
6100/0 ± 30/0

cb
3300/0  ± 320/0 |)%(4TF

a
600/0 ± 4/0

c
800/0 ± 63/0

cb
710/0 ± 43/0 |)%(3TF

Wlôë 3. ASpuò GpuÇe upìþ (clAÚê ìpGÏBR ìýBðãýò ôgÇBÿ ìÏýBo) øõoìõó|øBÿ
OýƒpôDýƒl ôðvHƒQ|øBÿ @ðùB koAuI ÎpJ gõquPBó, ìÛBküpôAWl clAÚê üà cpÙ
ìzPpá |)cba(| koøpoküØ GB øílüãpAgPçÙ ìÏñþ|kAoðlAoðl (50/0>|p|).



øõoìõó|øBÿ OýpôDýl ôOõèýl ìTê koAuI ÎpJ gõquPBó761

GBèÓýò ìBkû GB GBèÓýò ðpÖBÚl AgPçÙ ìÏñþ|kAoGõkðl kocBèýßú ìBkû|øBÿ

WƒƒõAó GƒƒB ðƒƒpøƒƒBÿ WƒƒõAó kAoAÿ AgƒPƒçÙ ìƒÏƒñƒƒþ|kAoÿ Gƒƒõkðƒl. Aèãƒõÿ

OÓýýpAR|4T|koÖ¿õë ìhPéØ uBë OBGÏþ AqWñw ðHõk |)3/0=p(|(Wlôë

4).

OƒÓƒýƒýƒpAR |3T|koìƒlë ìƒõok ìƒÇƒBèÏú ÚBGê ìçcËú Gõk|(1000/0<p|),

ìƒÛƒƒlAo|3T|koGƒýƒƒò kô WƒíƒÏƒýƒƒQ ðƒpô ìƒBkû Oƒ×ƒBôR ìƒÏƒñƒþ|kAoÿ ðƒlAok |

)51/0=p(|(Wƒlôë 2), AìƒB koâƒpôû|øƒBÿ uñƒþ ìhPéƒØ OÓýýpAR |3T| ÚBGê

ìƒçcƒƒËƒƒú Gƒƒõk |(20/0=p|), Gƒƒú|Æƒƒõoÿ| Þƒƒú ìƒÛƒƒlAouƒƒpìƒþ |3T| koÞƒpû|øƒB

(L/lomn|31/0±7/1) GƒƒƒƒB |)50/0<p(| GƒƒƒƒBæOƒƒƒpAqìƒƒÛƒƒƒlAo|3T|koGƒƒƒBèƒƒÓƒƒýƒƒƒò

|(L/lomn|50/0±4/1)| Gõk, ôèþ GB AuI|øBÿ WõAó O×BôR ìÏñþ|kAoÿ ðlAoðl

(L/lomn|60/0±5/1|),øƒíƒ̀ƒñƒýƒƒò AuƒƒI|øƒƒBÿ WƒƒõAó GƒƒB GƒƒBèÓýƒò O×ƒBôR

ìƒÏƒñƒþ|kAoÿ ðlAoðl (Wlôë 3). AèHPú Aèãõÿ OÓýýpAR|3T|kokôWñw ðpô

ìBkû koâpôû|øBÿ uñþ ìhPéØ ìzBGú Gõk|)87/0=p(|(Wlôë 3).  ÒéËQ

uƒpìƒþ |3T|GƒzƒlR OƒdQ OBCSýpÖ¿ê ÚpAoâpÖQ ||(1000/0<p|), Gú|Æõoÿ| Þú

GBæOpüò ìÛlAo|3T|koÖ¿ê qìvPBó |)L/lomn90/0±9/1(| ô ÞíPpüò ìÛlAoko

Öƒ¿ƒê OBGvPBó Gõk (|L/lomn80/0±2/1|) øp̂ñl kô Ö¿ê KBüýrô GùBoGB øî

AgƒPçÙ ìÏñþ|kAoÿ ðlAoðl ôèþ kokô Wñw ìõok ìÇBèÏú ÒéËQ upìþ

|3T|kôùƒBoÖ¿ƒê uƒBë ìzƒBGƒú Gõk )64/0=p(|(Wlôë 5). ÒéËQ upìþ

|3T|koWñƒw|øƒBÿ ìhPéƒØ OƒBGÏƒþ Aqâƒpôû|øƒBÿ uñƒþ |)72/0=p(| ô Ö¿ê

)31/0=p(| ðHõk. ||

OƒÓýýƒpAR uƒpìƒþ |4TFkoìƒlë ìƒõok ìƒÇƒBèÏƒú ÚƒBGƒê ìçcƒËƒú Gƒõk

(1000/0<p|), Aüƒò OƒÓƒýƒýƒpAR OƒBGƒÏƒþ AqWƒñƒw |)87/0=p(| ô âpôøBÿ uñþ

|)37/0=p(| ðƒHƒõk (Wƒlôë 2), AìƒB Öƒ¿ƒê ASƒpìƒdƒvõuþ GpÒéËQ upìþ

|4TF|kAok |(1000/0<p|), Gƒú|Æƒõoÿ| Þƒú GƒBæOpüò ìÛlAoAüò øõoìõó koÖ¿ê

qìvPBó(||L/lomp87/0±8/31) ôÞíPpüò ìÛlAoìpGõÉ Gú Ö¿ê OBGvPBó Gõk

(L/lomp17/0±9/9) øp̂ñl kô Ö¿ê GùBoô KBüýrGB øî AgPçÙ ìÏñþ|kAoÿ

ðƒlAoðƒl)50/0>p(, Aèƒãõÿ OÓýýpAR 4TFkoÖ¿õë ìhPéØ Gýò kô Wñw

ìƒzBGú Gõk|(6/0=p). koìÇBèÏú AðXBï ylû |3TF| ôAWl OÓýýpAR ìÏñþ|kAo

Gƒõk |(1000/0<p|), WƒñƒvƒýƒQ OƒBCSýpÿ oôÿ OÓýýpAR |3TF| ðlAok |(24/0=p),

øí̀ñýò âpôû|øBÿ uñþ Gþ OBCSýpGõk |(87/0=p|), Aèãõÿ OÓýýpAR|3TF| ko

kô Wƒƒñƒƒƒw ðƒƒƒpô ìƒƒƒBkû koâƒƒpôû|øƒƒBÿ uƒñƒƒþ ìƒhƒPéƒƒØ ìƒvƒƒBôÿ Gƒƒõk |

(46/0=p)|(Wlôë 4), AìB ìÛBküp|3TF|Gú|ylR OdQ OBCSýpÖ¿ê ÚpAoâpÖQ

|(1000/0<p), Gƒƒú|Æƒƒõoÿ| Þƒƒú GƒƒBæOƒƒpüƒƒò ìƒÛƒƒlAo|3TF| koÖƒ¿ƒƒê qìƒvƒPƒƒBó

(|L/lomp3/0±6/6)| ôÞƒíƒPƒƒpüƒò ìƒÛƒlAoìƒpGƒõÉ Gƒú Öƒ¿ƒê OƒBGƒvƒPƒBó Gƒõk

(|L/lomp72/0±2/4)| ôèþ Ö¿ê GùBoô KBüýrGB øî AgPçÙ ìÏñþ|kAoÿ ðlAoðl,

GB Aüò|cBë OÓýýpAR |3TF| kokô Wñw ìõok ìÇBèÏú Gú|yßê ÒýpìÏñþ|kAoÿ

koÖ¿ƒõë ìhPéƒØ ìP×ƒBôR Gƒõk |)90/0=p(|(Wƒlôë 5).  OÓýýƒpAR ðvHƒQ

|3T/4T|koìÇBèÏú cBÂpÚBGê ìçcËú Gõk |(1000/0<p|), AìB OBGÏþ AqWñw

|)71/0=p(| ô âpôû|øBÿ uñþ ìhPéØ |)20/0=p(| ðHõk (Wlôë 4), Géßú Ö¿ê

ASpÚBGê ìçcËú|Aÿ GpðvHQ |3T/4T|kAok, clAÞTpðvHQ koÖ¿ê qìvPBó

ô ÞíPpüò ìÛlAoìpGõÉ Gú Ö¿ê OBGvPBóGõk, Ö¿ê KBüýrkoìÛBüvú GB GùBo

AgƒPƒçÙ ìƒÏƒñƒþ|kAoÿ ðƒlAok ôèƒþ GƒB Öƒ¿ƒê qìƒvƒPƒBó ô OƒBGvPBó AgPçÙ

ìƒÏƒñƒþ|kAoÿ kAok (koÖ¿ê qìvPBó GBæOpGõk), OÓýýpAR  |3T/4T|koÖ¿ê

OBGvPBó koìÛBüvú GB KBüýrô qìvPBó AgPçÙ ìÏñþ|kAoGõk ôèþ OÓýýpAR ko

ìÛBüvú GB GùBoìÏñþ|kAoðHõk, GB Aüò|cBë OÓýýpAR |3T/4T|koÖ¿ê qìvPBó

GBèÔ| |WõAó|| | Þpû|

Òýp@GvPò (OÏlAk=16)| |@GvPò |(OÏlAk=74)|| |ðp|(|OÏlAk=04)| |ìBkû |(|OÏlAk=03)| |ðp|(|OÏlAk=33)| |ìBkû |(|OÏlAk=12) |ðp(|OÏlAk=8)|

a
|42/0 ±9/5

b
72/0 ±8/4

a
92/0 ±8/5

a
82/0 ±7/5

ba
23/0± 6/5

ba
6/0 ±5

ba
66/0 ±2/5 |)L/lomp( 3TF

a
26/0 ±51

b
7/0 ±7/11

ba
57/0±6/31

a
37/0±8/31

a
38/0 ±1/41

ba
5/1 ±31

ba
7/1 ±6/21 |)L/lomp( 4TF

a
70/0 ±5/1

b
80/0± 1/1

a
90/0 ±4/1

a
90/0± 5/1

a
1/0 ±6/1

ba
81/0 ±5/1

ba
2/0 ±6/1 |)L/lomn( 3T

d
6/2±7/54

a
29/2 ±2/53

a
61/3 ±2/73

dc
50/3±7/54

b
84/3±9/75

cb
33/6±4/85

b
80/7±6/56 |)L/lomn( 4T

a
40/2 ±8/13

ca
92/2±6/13

a
84/2± 4/92

a
4/2± 1/13

bc
37/0±3/83

ba
69/4 ±3/83

b
5/5 ±1/74 3T/4T

ba
22/0 ±6/2

a
52/0 ±5/2

a
72/0 ±4/2

a
62/0 ±5/2

b
3/0 ±3/3

ba
45/0 ±9/2

ba
16/0± 5/2 |3TF/4TF

a
100/0 ±30/0

a
200/0 ±30/0

a
200/0 ±30/0

a
200/0± 30/0

b
200/0± 20/0

b
400/0 ±20/0

b
500/0 ±10/0 |)%(4TF

da
900/0± 4/0

d
10/0 ±14/0

da
110/0 ±4/0

cba
110/0 ±73/0

c
210/0 ±53/0

cba
320/0 ±33/0

cb
620/0 ±63/0 |)%(3TF

qìvPBó
(OÏlAk=54)|

|KBDýr
(OÏlAk=15)|

|OBGvPBó
(OÏlAk=84)|

|GùBo
(OÏlAk=69)|

c
|3/0 ±6/6|

a
72/0±5/5

b
72/0 ±2/4

a
|32/0 ±9/5 |)l/lomp(3TF

c
87/0± 8/31

a
7/0 ±8/41

b
17/0 ±9/9

a
6/0 ±51 |)l/lomp(4TF

c
90/0±9/1

a
80/0 ±5/1

b
80/0 ±2/1

a
70/0±6/1 |)l/lomn( 3T

c
3/3±7/44

a
89/2 ±9/75

cb
20/3 ±5/04

a
75/2 ±8/65 |)l/lomn( 4T

c
65/2±2/25

a
13/2 ±1/24

b
43/2 ±6/43

ba
99/1 ±1/73 |3T/4T

b
92/0±80/2|3|

a
62/0±8/2

a
62/0 ±1/3

ba
22/0±5/2 3|TF/4TF

b
200/0± 30/0

a
200/0 ±20/0

a
200/0± 20/0

a
100/0 ±30/0 |)%(4TF

a
210/0 ±53/0

a
10/0 ±73/0

a
110/0 ±73/0

a
900/0 ±73/0 |)%(3TF

Wƒlôë 5.ASƒpÖ¿ƒê GƒpuƒÇƒe uƒpìƒþ (cƒlAÚƒê ìƒpGÏƒBR ìýBðãýò ôgÇBÿ ìÏýBo)
øõoìõó|øBÿ OýpôDýl ôðvHQ|øBÿ @ðùB koAuI ÎpJ gõquPBó, ìÛBküpôAWl clAÚê üà
cpÙ ìzPpá |)cba(| koøpoküØ GB øílüãpAgPçÙ ìÏñþ|kAoðlAoðl (50/0>|p|).

Wlôë 4. ASpypAüÈ Öýrüõèõsüà GpuÇe upìþ (clAÚê ìpGÏBR ìýBðãýò ôgÇBÿ ìÏýBo) øõoìõó|øBÿ OýpôDýl ôðvHQ|øBÿ @ðùB koAuI ÎpJ gõquPBó, ìÛBküpôAWl clAÚê üà cpÙ
ìzPpá |)dcba(| koøpoküØ GB øílüãpAgPçÙ ìÏñþ|kAoðlAoðl (50/0>|p|).
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GB uú Ö¿ê GùBo, OBGvPBó ô KBüýrAgPçÙ ìÏñþ|kAokAok (Wlôë 5). OÓýýpAR

Aüƒò ðvHƒQ koâƒpôû|øƒBÿ uñƒþ ìhPéƒØ OƒBGÏƒþ AqWñƒw Gõk |)50/0=p(,

Gƒú|Æƒõoÿ| Þƒú Þƒpû|øƒBÿ ðpGB WõAó|øBÿ ðpAgPçÙ ìÏñþ|kAoÿ ðlAok ôèþ GB

GƒBèÓýƒò ðƒpAgPçÙ ìÏñþ|kAoÿ Gõk (GBæOpüò ìÛlAoìpGõÉ Gú Þpû|øBÿ ðp

Gƒõk),Þpû|øB ô WõAó|øBÿ ðpGB Þpû|øBÿ ìBkû ÖBÚl AgPçÙ ìÏñþ|kAoôèþ GB

WƒõAó|øB ô GBèÓýò ìBkû AgPçÙ ìÏñþ|kAokAoðl.Þpû|øB, WõAó|øB ô GBèÓýò

ìƒBkû GB øî|küãpAgPçÙ ìÏñþ|kAoðlAoðl, øí̀ñýò GBèÓýò ðpGB øýa okû

uñþ AqìBkû|øB AgPçÙ ìÏñþ|kAoÿ ðlAoðl. Aèãõÿ OÓýýpAR Aüò ðvHQ ko

Ö¿ƒê|øƒBÿ ìhPéØ uBë OBGÏþ AqWñw ðHõk (9/0=p)|(Wlôë 5). ðvHQ

|3TF/4TF| koìÇBèÏú cBÂpOdQ OBCSýpWñw(37/0=p)| ô âpôû|øBÿ uñþ

|(71/0=p)| ÚpAoðãpÖQ, AìB Ö¿ê ASpÚBGê ìçcËú|Aÿ oôÿ Aüò ðvHQ kAok

|(30/0=p)|, Gƒú (30/0=p) GƒBæOƒpüƒò ìÛƒlAoAüƒò ðvHƒQ koÖ¿ƒê OƒBGvPƒBó

(|62/0±1/3)| ô ÞƒíƒPƒpüò ìÛlAoìpGõÉ Gú Ö¿ê qìvPBó (92/0±80/2)| Gõk

(Wlôë 5). Þú Aüò AgPçÙ uÇe ìÏñþ|kAoÿ Gýò Ö¿ê qìvPBó GB Ö¿ê

OƒBGƒvƒPƒBó ô KBüýrkAok kocBèþ| Þú Gýò Ö¿ê GùBoGB Ö¿ê qìvPBó AgPçÙ

ìƒÏƒñƒþ|kAoðƒHõk, øí̀ñýò AgPçÙ uÇe |3TF/4TF| koÖ¿ê OBGvPBó GB

Ö¿ê qìvPBó ìÏñþ|kAoGõk ôèþ GB uBüpÖ¿õë uBë AgPçÙ ìÏñþ|kAoðHõk

(Wlôë 5). Aèãõÿ OÓýýpAR Aüò ðvHQ koâpôû|øBÿ uñþ ìhPéØ OBGÏþ Aq

Wƒñƒw ðƒHƒõk (71/0=p)|, ôèƒþ Aèãõÿ OÓýýpAR koÖ¿ê|øBÿ ìhPéØ uBë

OƒBGƒÏƒþ AqWñw Gõk |(30/0=p)|, Gú|¾õoOþ| Þú koÖ¿ê OBGvPBó Wñw ðpGB

Wñw ìBkû AgPçÙ ìÏñþ|kAoÿ kAok(Wñw ðpGB ìÛlAo|24/0±8/3| GBæOpAq

Wñw ìBkû GB ìÛlAo23/0±4/2|Gõk), ôèþ koÖ¿ê|øBÿ GùBo, KBüýrô qìvPBó

AgƒPƒçÙ ìƒÏñþ|kAoÿ Gýò Wñw ðpô ìBkû ôWõk ðlAok. Wñw ðpkoÖ¿ê

OƒBGƒvƒPƒBó GƒB ìƒÛƒlAo24/0±8/3AgƒPƒçÙ GB Wñw ðpkoqìvPBó GB ìÛlAo

44/0±9/1ô Wñw ðpkoGùBoGB ìÛlAo73/0±4/2| AgPçÙ ìÏñþ|kAoÿ kAok,

ôèþ GB Ö¿ê KBüýrAgPçÙ ìÏñþ|kAoÿ ðlAok, AgPçÙ ìÏñþ|kAoÿ Gýò Wñw

ðpkoÖ¿ê KBüýrGB Wñw ðpkoÖ¿ê OBGvPBó ôWõk kAok Gú|Æõoÿ| Þú koÖ¿ê

OBGvPBó Aüò ìÛlAoGBæOpGõk (Wlôë 6). ko¾l |4TF| koìlë ìõok ìÇBèÏú

OdQ OBCSýpÚpAoâpÖQ |(1000/0<p|), koAüò ìÇBèÏú Wñw ASpÿ Gpoôÿ Aüò

ìPÓýpðlAok |)80/0=p(AìB âpôû|øBÿ uñþ|(1000/0<p|)ô Ö¿ê|(4000/0<p|) ASp

ÚBGê OõWú Gpoôÿ Aüò ìPÓýpkAoðl, Glüò ¾õoR Þú Aüò ko¾l Gýò âpôû

WƒõAó|øB ô GBèÓýò AgPçÙ ìÏñþ|kAoÿ kAok Þú koGBèÓýò GBæOpAqWõAó|øB

Gƒõk. OÓýýƒpAR Ö¿éƒþ Gƒlüò ¾õoR Gõk Þú GBæOpüò ko¾l 4TF|| koÖ¿ê

qìvPBó Gõk Þú AgPçÙ ìÏñþ|kAoÿ GB Ö¿õë GùBo,OBGvPBó ô KBüýrkAok, ko

cBèþ| Þú OÓýýpAR ko¾l |4TF| koÖ¿õë GùBo, OBGvPBó ô KBüýrGB øî AgPçÙ

ìÏñþ|kAoÿ ðlAoðl. Aèãõÿ OÓýýpAR Aüò ìPÓýpkoWñw ðpô ìBkû OBGÏþ Aq

âƒƒpôû|øƒƒBÿ uƒñƒƒþ |)51/0=p(ô Öƒ¿ƒƒê|)35/0=p(| ðƒHƒƒõk. Aèãƒõÿ OÓýýƒpAR

ko¾ƒl|3TF| koìƒlë ìƒõok ìƒÇBèÏú ÚBGê ìçcËú Gõk |(4000/0<p|)| koAüò

ìƒÇƒBèÏú Wñw |(80/0=p|), Ö¿ê|)46/0=p(| ASpìÏñþ|kAoGpoôÿ Aüò ìPÓýp

ðlAoðl, AìB âpôû|øBÿ uñþ ôAWl O×BôR ìÏñþ|kAokog¿õÁ Aüò ìPÓýpGõk

||(1000/0<p|). Gƒú|Æƒõoÿ| Þƒú GƒBæOƒpüƒò ìýrAó koGBèÓýò ô ÞíPpüò ìýrAó ko

Þpû|øB Gõk, ôAgPçÙ ìÏñþ|kAoÿ Gýò GBèÓýò GB WõAó|øB ô Þpû|øB ôWõk kAok,

kocBèþ| Þú O×BôR ìÏñþ|kAoÿ koGýò WõAó|øB ô Þpû|øB ôWõk ðlAok. ÒéËQ

uƒpìþ|4T|OdQ OBCSýpôÂÏýQ Öýrüõèõsüà ÚpAoâpÖQ ||(1000/0<p), Glüò

|¾ƒõoR Þƒú ìƒÛƒlAoAüƒò øƒõoìƒõó koÒƒýp@GvPò|øB ðvHQ Gú @GvPò|øB Gú

¾õoR ìÏñþ|kAoÿ GBæOpGõk, øí̀ñýò ÞíPpüò ìÛlAoAüò øõoìõó koGýò

âƒpôû|øƒBÿ ìƒõok ìƒÇƒBèÏú ìpGõÉ Gú @GvPò|øB Gõk. ÒéËQ upìþ |3T|øî

OƒdƒQ OƒBCSƒýpôÂÏýQ Öýrüõèõsüà ÚpAoâpÖQ |(10/0<p), Glüò ¾õoR Þú

GƒBæOƒpüƒò ÒéƒËƒQ AqAüƒò øõoìõó ìpGõÉ Gú ðpøBÿ WõAó Gõk, øí̀ñýò

ìÛlAoAüò øõoìõó ko@GvPò|øB GB AgPçÙ ìÏñþ|kAoÿ ÞíPpAqÒýp@GvPò|øB

Gƒõk. ôÂƒÏƒýƒQ Öýrüõèõsüà ìhPéØ koAüò ìÇBèÏú ASpÚBGê OõWùþ oôÿ

OƒÓƒýƒýƒpAR|3TF| ðƒlAok |(66/0=p), AìƒB oôÿ ÒéƒËƒQ uƒpìƒþ|4TF| OÓýýpAR

ìƒÏƒñƒþ|kAoGƒõk ||(40/0=p), Gƒú|Æƒõoÿ| Þƒú GƒBæOƒpüƒò ìƒÛlAoAüò øõoìõó ko

Òýp@GvPò|øB koGýò OíBï âpôû|øBÿ uñþ Gõk Þú ÖÛÈ GB @GvPò|øB AgPçÙ

ìÏñþ|kAoGõk. ðvHQ |3T/4T|koypAüÈ Öýrüõèõsüà ìhPéØ ìP×BôR Gõk

||(20/0=p|), Gƒú|Æƒõoÿ| Þƒú @GƒvƒPƒò|øƒB GƒB Òýp@GvPò|øB AgPçÙ ìÏñþ|kAoÿ

qìvPBó| |KBDýr| |OBGvPBó| |GùBo|

ìBkû (OÏlAk=62)| |ðp(OÏlAk=91)| |ìBkû (OÏlAk=13)| |ðp(OÏlAk=02)| |ìBkû(OÏlAk=13)| |ðp(OÏlAk=71)| ||ìBkû  (OÏlAk=17)| |ðp||(OÏlAk=52)|

cda
93/0±2/6

c
64/0± 7

eda
53/0 ±3/5

eda
14/0 ±6/5

be
33/0 ±7/4

b
44/0 ±7/3

d
62/0 ±7/5

cda
93/0 ±1/6 |)L/lomp( 3TF

c
|10/1 ±31

ca
91/1±6/41

a
19/0±4/51

ca
70/1±3/41

db
78/0±9/9

d
31/1 ±9/9

ca
76/0±9/41

ca
10/1±51 |)L/lomp( 4TF

da
21/0 ±8/1 d41/0 ±2

a
11/0 ±5/1

ba
31/0 ±5/1

cb
1/0 ±2/1

c
41/0 ±1/1

a
60/0 ±6/1

a
21/0 ±6/1 |)L/lomn( 3T

dc
82/4 ±1/04|

eca
30/5 ±4/94

ea
58/3± 1/75

ea
65/4 ±8/85

cb
86/3 ±14

dcb
97/4 ±2/04 |

e
68/2±15

a
62/4 ±7/26 |)L/lomn( 4T

f
23/3 ±9/22

fde
9/3 ±5/72

a
1/2 ±2/04

a
35/3±44

ec
58/2 ±7/23

dcba
17/3 ±5/63

ecb
22/2 ±5/33

cba
3/3 ±14 |3T/4T

d
73/0± 2/2

db
44/0 ±9/1

ca
33/0 ±3

dc
4/0 ±6/2

dcb
23/0± 4/2

a
24/0 ±8/3

dcb
52/0± 7/2

dc
73/0± 4/2 3TF/4TF

b
300/0 ±40/0

bc
300/0 ±30/0

ca
200/0 ±20/0

ca
300/0 ±20/0

a
200/0 ±20/0

ca
300/0 ±20/0

c
200/0 ±30/0

ca
300/0 ±20/0 |)%(4TF

a
610/0±53/0

a
910/0± 63/0

a
410/0 ±63/0

a
710/0 ±93/0

a
410/0 ±93/0

a
810/0 ±43/0

a
10/0 ±73/0

a
610/0 ±83/0 |)%(3TF

Wlôë 6.ASpWñw koÖ¿õë ìhPéØ uBë GpuÇe upìþ (clAÚê ìpGÏBR ìýBðãýò ôgÇBÿ ìÏýBo) øõoìõó|øBÿ OýpôDýl ôðvHQ|øBÿ @ðùB koAuI ÎpJ gõquPBó,||ìÛBküpôAWl clAÚê
üà cpÙ ìzPpá

|)cba fed(
| koøpoküØ GB øílüãpAgPçÙ ìÏñþ|kAoðlAoðl (50/0>|p|).
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ðƒlAoðƒl, øí̀ñýò @GvPò|øB ÖÛÈ GB Þpû|øBÿ ðpAgPçÙ ìÏñþ|kAokAok ko

cBèþ| Þú Òýp@GvPò|øB GB Þpû|øB ô WõAó|øBÿ ðpAgPçÙ ìÏñþ|kAoÿ kAoðl.

ðvHƒQ |3TF/4TF| koyƒpAüÈ Öýrüõèõsüà (@GvPñþ) ìhPéØ OdQ OBCSýp

ÚƒpAoðãƒpÖƒQ ||(14/0=p|). Aèãƒõÿ OÓýýƒpAR ko¾ƒl 4TFOdQ OBCSýpypAüÈ

Öýrüõèõsüà ÚpAoâpÖQ (1000/0<p|),  Gú|Æõoÿ| Þú ko¾l |4TF| ko@GvPò|øB

GB Òýp@GvPò|øB AgPçÙ ìÏñþ|kAoÿ ðlAok. ôèþ @GvPò|øB ô Òýp@GvPò|øB GB

Þƒpû|øƒBÿ ðƒpô ìƒBkû ô WƒõAó|øBÿ ðpAgPçÙ ìÏñþ|kAoÿ kAoðl. øí̀ñýò

Aèãƒõÿ OÓýýƒpAR ko¾ƒl 3TFOdƒQ OBCSýpypAüÈ Öýrüõèõsüà ÚpAoâpÖQ

(2000/0<p|), Gú|Æõoÿ| Þú ko¾l |3TFko@GvPò|øB  GB Òýp@GvPò|øB AgPçÙ

ìÏñƒþ|kAoÿ ðƒlAok, ôèþ @GvPò|øB  GB Þpû|øB ô WõAó|øBÿ ðpô ìBkû AgPçÙ

ìÏñþ|kAoÿ kAok(ko@GvPò|øB ko¾l |3TF| GBæOpGõk) (Wlôë 6). ||

GdU 
ðƒPƒBüƒY GƒluƒQ @ìƒlû koAüƒò ìÇBèÏú ðzBó ìþ|køl ìýBðãýò ÒéËQ

upìþ øõoìõó|øBÿ  |3T,4T,4TF,3TF| ðvHQ Gú ðPBüY OdÛýÛBR AðXBï

yƒlû kouƒBüƒpðƒtAkøƒB Oƒ×ƒBôR AðƒlÞþ kAok, Gú|Æõoÿ| Þú ÒéËQ upìþ 3T

(L/lomn|30/0|±| 5/1), ìÇBèÏú cBÂpOÛpüHB« koìdlôkû ðPBüY GluQ @ìlû

AquBüpârAo}|øB, L/lomn7/2-7/0(01), 3/0-1/0(41), 4/2-4/0(42),

5/1-2/0 (1) Gõk AìB ÒéËQ upìþ 4T|(L/lomn4/1 |±|1/54) GluQ @ìlû

OdÛýÜ cBÂp, ðvHQ Gú uBüpðPBüY ârAo} ylû: L/lomn73-85/11 (01),

61/32-92/01(41), 43/55-69/11(7), 8/03-3/91(42) GƒýƒzƒPƒƒpGƒõk.

øí̀ñýƒò koìƒÇBèÏú AðXBï ylû OõuÈ ifizaN| ô øíßBoAó kouBë 3002

ìƒPƒƒõuƒÈ ìƒýƒrAó 3Tô 4TkoìƒBküƒBó|øƒBÿ OƒpÞíƒò koâƒpôû|øƒBÿ uñƒþ

ìƒhƒPéƒØL/lomn5/0-4/0 ô L/lomn17/42-71/91  ârAo} ylû AuQ

(02). AqìƒÛƒBüƒvƒú ðƒPƒBüY Aüò Gpouþ GB ðPBüY uBüpìÇBèÏBR ̂ñýò GluQ

ìƒþ| @ül Þú ÒéËQ |3T| koìÇBèÏú cBÂpOÛpüHB GB ðPBüY GluQ @ìlû AquBüp

ìÇBèÏBR ìñÇHÜ ôÒéËQ |4T| koìÛBüvú GBæOpìþ|GByl. Þú Aüò AgPçÙ

ìíßò AuQ GÏéQ O×BôR AÚéýíþ ìñBÆÜ ðíõðú| âýpÿ, @qìBüzãBû ô oô}

uñX{ GByl (6).

øî ̂ñýò ðPBüY ìÇBèÏú cBÂpðzBó ìþ|køl Þú ÒéËQ upìþ |4T|ko

Wñw ðpGýzPpAqìBkû ô Þpû|øB GýzPpAqAuI|øBÿ uò GBæOpìþ|GByl. Þú

ìzBGú ðPBüY cnudaK-jlubeC| ô øíßBoAó kouBë 3002 Gpoôÿ AuI ðtAk

èýLýró ô nehc| ô øíßBoAó kouBë 1891 Gõk (4,2). AìB ðPBüY ìP×BôOþ øî Aq

OBCSýpWñw GpÒéËQ upìþ øõoìõó|øBÿ 3T| ô |4T| ârAo} ylû, Þú ðzBó

ìþ|køl ìýrAó Aüò øõoìõó|øB koìBküBó ÞíPpAqðpüBó (22) Gõk. AqÆpÖþ |

yeltoM| kouBë 2791 KBüýò Gõkó øõoìõó|øB koðpüBó ô @ðùBüþ Þú Þú AgPú

ylû ðvHQ Gú ìBküBó oA ârAo} ðíõk (91). uò ðýrAqWíéú ÎõAìê ìõöSpGp

ìýrAó øõoìõó|øBÿ Oýpôüýlÿ AuQ (32,41), â×Pú ìþ|yõk Þú uÇe |3T|

ô |4T.|koÞpû|AuI|øB koqìBó Oõèl GvýBoGBæ Gõkû AìB koÆþ 82 oôqAôë qðlâþ

Gú|ÆõoðBâùBðþ KBüýò @ìlû ô Gú uíQ ìÛlAo@ó koGBèÓýò ìþ|oul (02,41),

øí̀ñýƒò ikswonilaM| ô øíßBoAó kouBë 6991 koìÇBèÏú gõk Gpoôÿ

AuI ðtAk AuPBðlAok Gpk, ÞíPpüò ìýrAó upìþ   |4T|koAuI|øBÿ 61 uBë ô

GýzPƒpoA âƒrAo} ðíƒõkðƒl (51). koìƒÇƒBèÏƒBR AðXƒBï ylû oôðl AÖrAüzþ

øƒõoìƒõó|øƒBÿ OýƒpôDýƒlÿ Aqkôoû Wñýñƒþ @ÒƒBqô Gƒú cƒlAÞTpìýrAó gõk

GçÖB¾éú Kw AqqAüíBó ìþ|oul, uLw ÞBø{ OloüXþ kAyPú ô Gú clAÚê

ÒéËQ upìþ gõk kouò  61 OB  22 uBèãþ ìþ|oul (51,4).    kèýê @ó oA

ìƒþ|OƒõAó Gƒú ðýƒBqGýzPƒpÞƒpû WùƒQ ÖÏƒBèýƒQ ìÏíõë ÎÃçR ô AÎ¿BJ ô

øí̀ñýò oyl Gló Gú Aüò øõoìõó|øB kAðvQ (4) .  ìýBðãýò ÒéËQ upìþ

|3T|Gýò AuI|øBÿ ðpô ìBkû AgPçÙ ìÏñþ|kAoÿ ðlAok AìB koâpôû|øBÿ uñþ

ìhPéØ OÓýýpAR Gýò Þpû|øB ô GBèÓýò ÚBGê OõWú Gõk. koìÇBèÏú Gpoôÿ AuI

ðƒtAk AuPBðlAokGpk ÞíPpüò ÒéËQ upìþ 3T| kouò 3-1 uBèãþ GluQ

@ìlû, ìPÏBÚHB« kouò 4 uBèãþ AÖrAü{ ìþ|üBGl (51). cnudaK-jlubeC| ô

øíßBoAó kouBë 3002 GýzPpüò ÞBø{ uÇe upìþ |3T|, Glôó OÓýýpko

ÒéËQ |4T|,  oA koAuI|øBÿ kocBë oyl ârAo} ðíõkðl (2), Þú ìþ|OõAðl

GÏéQ oyl upüÐ cýõAó ô ðýBqGýzPpGú |3T| WùQ ìPBGõèývî Îíõìþ|GByl

(51). ÞBø{ uÇe upìþ |3T|ìíßò AuQ koAoOHBÉ GB OpÞýI ÒnA, ÞíHõk

âéƒõÞƒrô Auýƒl|øƒBÿ ̂ƒpJ OéÛƒþ âƒpkk. øí̀ñýƒò ìÛƒBküƒpupìþ øpkô

øõoìõó koÖ¿ê qìvPBó ðvHQ Gú OBGvPBó AÖrAü{ üBÖQ Þú GB ìÇBèÏBR

AðXBï ylû kouBüpðtAkøB øíhõAðþ kAok (32,9,8). Aüò OÓýýpAR Ö¿éþ ko

ÖÏƒBèýƒQ Òƒlû OýƒpôDýƒl, Æþ kôoû  uBqâBoÿ GB kìBÿ  ìdýÈ KBüýò OõuÈ

hciwotaK| ô øƒíƒßƒƒƒBoAó kouƒƒƒBë  4791 , renierhcaN| kouƒƒƒBë 1891 ô

nosnhoJ| kouBë 6891  GýBó âpkül(12,11,9).  ìýBðãýò ÒéËQ upìþ 4TF|

ô 3TF| OdQ OBCSýpWñw ðHõk AìB OÓýýpAR øpkô øõoìõó ylülA« OdQ OBCSýp

Ö¿ê Gõkû Gú|Æõoÿ Þú GýzPpüò ÒéËQ upìþ koÖ¿ê qìvPBó ô ÞíPpüò

koÖƒ¿ƒê OƒBGƒvPBó GluQ @ìl. koAuI ìdpôìýQ ÒnAüþ GBÎU ÞBø{

ÒéËQ upìþ OBï ô @qAk øõoìõó|øBÿ OýpôDýlÿ ìþ| âpkk (61). øí̀ñýò

ðƒvHQ 3TF/4TFøíBðñl ÒéËQ upìþ øpkô øõoìõó ÖÛÈ OdQ OBCSýp

Öƒ¿ƒê ÚƒpAoìƒþ| âƒýƒpk. AqÆpÖþ ìBküBó|øBÿ @GvPò uÇe upìþ ÞíPpÿ

ðvHQ Gú kAï|øBÿ Òýp@GvPò kAyPñl Þú ìzBGú ðPBüY cnudaK-jlubeC| ô

øíßBoAó kouBë 3002 Gpoôÿ ðtAk èýLró ô |akswonayoB-aksnisilF| ko

uBë 1991 koìÇBèÏú Gpoôÿ ðtAk AuPBðlAok Gpk Gõk (8,2) kèýê Aüò ôütâþ ko

ìƒBküƒBó GƒBæ Gƒõkó ìýrAó AuPpôsó|øB kokôoû @GvPñþ AuQ Þú GB OBCSýpGp

Îƒíéƒßƒpk Òƒlû OƒýƒpôDƒýƒl GƒBÎƒU ÞƒBøƒ{ Oƒpyƒe øõoìõó|øBÿ OýpôDýlÿ

ìƒþ| âƒpkk. Gú|ÆõoÞéþ ðPBüY âBøB« ìP×BôOþ AqÒéËQ upìþ øõoìõó|øBÿ

Òƒlû OƒýƒpôDƒýƒl ôWƒõk kAok Gƒú âõðú|Aÿ Þú Gpgþ AqìdÛÛýò ìÏPÛlðl Þú

AgPçÙ koGýò  ðtAkøBÿ AuI AqðËpøõoìõó|øBÿ Oýpôüýlÿ ôWõk ðlAok

(32), âƒpôøƒþ küƒãƒpðƒýrGpAüò GBôoðl Þú ìýrAó øõoìõó|øBÿ Oýpôüýlÿ

OdQ OBCSýpðtAk ÚpAoìþ| âýpk. GÏçôû O×BôR|øBÿ AÚéýíþ ô OÓýýpAR koWú

cƒpAoR koìñBÆÜ ìhPéØ AqWíéú ÎõAìê ASpânAoGpìýrAó øõoìõó|øBÿ

OƒýƒpôDƒýƒlÿ Gú cvBJ ìþ| @üñl (52). Gú|ðdõÿ Þú ÒéËQ Aüò øõoìõó ko
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Ö¿õë upk GýzPpAqÖ¿õë âpï ìþ|GByl (41). Gú øpcBë koOíBï âõðú|øBÿ

kAìƒþ øƒõoìƒõó |4T|GvýƒBoìùƒî|OpAq|3T| Gõkû (2), ô Îílû 3T|| ìõWõk ko

âƒpk} gƒõó AqÆƒpüƒÜ GpkAyQ ül Aq4T| OBCìýò ìþ|yõk (52). AqWíéú

ÎƒõAìê ASpânAoküãpGpìýrAó øõoìõó|øBÿ OýpôDýlÿ ìþ|OõAó Gú Wñw,

uƒò, ðƒõÑ OÓƒnüƒú ô uçìƒQ Îíƒõìþ kAï|øB AyBoû Þpk (41), GýzPpìñBGÐ

ìõWõk AyBoû Gú @ó kAok Þú ìýrAó øõoìõó|øBÿ OýpôDýlÿ koAuI ðpGýzPp

AqìƒBküBó ìþ|GByl (32,02,41), koìÇBèÏú cBÂpÎéýpÒî GýzPpGõkó ko

AuƒI|øƒBÿ ðƒpkoìÛƒBüvƒú GƒB AuƒI|øƒBÿ ìƒBkû O×ƒBôR ìÏñƒþ|kAoÿ koGýò

ÒéËQ|øBÿ OÏýýò âpkülû ìzBølû ðzl. koìÇBèÏú cBÂpGB AÖrAü{ uò

ìÛƒBküƒpOƒBï øõoìõó|øBÿ |3T|ô|4T|ô ðvHQ 3T/|4Toô Gú ÞBø{ Gõk. ôèþ

ko¾ƒl øƒõoìƒõó|øƒBÿ @qAk |3T|ô|4T|oô Gƒú AÖƒrAüƒ{ Gõk. GñBGpAüò ðPBüY Aüò

Gƒpouƒþ ðzBó kAk Þú ìÛBküpøõoìõó|øBÿ OýpôDýlÿ koAuI|øBÿ ÎpJ,

ìñÇÛú OdQ OBCSýpypAüÈ AÚéýíþ Gõkû Gú|Æõoÿ Þú O×BôR ÒéËQ upìþ

øƒõoìƒõó|øƒB kouƒpkOƒpüƒò ô âƒpìPƒpüƒò Ö¿ê uBë ÞBìç« ìzùõk AuQ ô

ÖƒBÞPƒõoøƒBÿ ìƒBðñl uò ô ôÂÏýQ Öýrüõèõsüà kAï OBCSýpÿ ìÏñþ|kAoÿ Gp

ÒéËQ upìþ øõoìõó|øBÿ OýpôDýlÿ kAoðl.
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Abstract:
BACKGROUND:The thyroid gland, as one of the important endogenous glands of the body,

controls the physiological function of other organs by secretion of T3 and T4. Alteration in
thyroid hormone concentrations may influence the function of different organs and express
various clinical symptoms. OBJECTIVES:The purpose of the present study was to investigate
the effects of different environmental and physiological parameters on serum thyroid
hormones (T4, T3, FT4 and FT3) concentrations of Arab horses in Khuzestan province.
METHODS: Blood samples were collected from 240 horses during four different seasons. The
ELISAmethod was used for hormone assay. RESULTS: The results were analyzed using SAS
software. The results indicate that the serum concentrations (Least square means±standard
error of mean) of T4, T3, FT4 and FT3 were 45.1±1.4 (nmol/L), 1.5±0.03(nmol/L),
13.6±0.31(pmol/L) and 5.5±0.12 (pmol/L), respectively. The serum levels of the hormones
were higher in winter (cold season) than summer (warm season). There was no significant
difference between female and male. Foals had higher serum levels of the hormones than
other age groups (p<0.05). CONCLUSIONS: The environmental and physiological conditions
significantly influenced the serum concentration of hormones as in pregnant horses it was less
than non-pregnant females.
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Figure  Legends  and  Table  Captions

Table 1. The thyroid function of Arab horse in Khuzestan province (n=240).

Table 2. Effect of sex on the thyroid function (LS mean ± SEM) of the Arab horse in Khuzestan province.

Table 3. Effect of age on the thyroid function (LS mean ± SEM) of Arab horse in Khuzestan Province [different letters (abc) within the
same row indicate significantly different results (p< 0.05)].

Table 4. Effect of physiological status on the thyroid function (LS mean ± SEM) of Arab horse in Khuzestan Province [different letters
(abcd) within the same row indicate significantly different results (p< 0.05)].

Table 5. The effect of season on the thyroid function (LS mean ± SEM) of Arab horse in Khuzestan Province [different letters (abc) within
the same row indicate significantly different results (p< 0.05)].

Table 6. Interaction of sex and season on the thyroid function (LS mean ± SEM) of Arab horse in Khuzestan Province. [different letters
(abcdef) within the same row indicate significantly different results (p< 0.05)].
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