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�ÌPˆeÃ{Á� Ê=�ZW )Á�Ì0 )Á� 1Ìe-Ì]Á�W Á 1Ìe-Ì] Êf08 r�J& Á Ê2Y~y Ã�Ìm ME� )

Äm-m Êf7-= )Z/)523(
Ê»�+ Zj$ .15v»1

ÊËYE? .Y1m ,2
Ê*Ë�� .=Y. |Ì� ,3

Ã|Ì°" 
Ã$Z_ ,Ì¸z4= …�» $Z-D+ |3ËB�T $. W¸cY Ã.=$ ÊU Ê» h$1" LB L|] C?Y. hZË1-v» É.�/ÌU .)/Ì*Ì+ )/TY WH/� .$1/» ¾/ËY

 Ê» �S? ,] = Ã.Y. $Y�' �ÌYZ4 )v4 EÌ< Y$ LB )�Y|/] ‹Z35j = Ã|� )�1U<Y.�Y| .Ê-<B .Y1» �Y ,+ ÊËZ#$1D+ $. ‹(15X» ÉY�] ^Ì41Ì]

 Ê» Ã.Z*-�Y $1ÌA |�$ �ËYETY Ê» �4.Z@ .$1» ¾ËY ,|33+..�U .Ã�Ìm �YY �#=ƒ_ ¾ËY $. ZË1� ¾c=$ C»Z� d¸-z» ÊËY%c ÉZ#)=. $.

RS/�3%=6(%Z/] ÃY�/5# Ã|/� �/+P RS/� =. $. ZË1/� ¾/c=$ =Flavo-Phospholipol)5/0&�/U Ê/¸Ì» &�U1/¸Ì+ �/] (
ZËProtexin )15/0&�U1¸Ì+ �] &�U Ê¸Ì» (.$1/» …�/» Ã.=$ Ê°Ì<Z/°» &Z°v-/�Y É=$ �] Ê´-*# �� = ,� d¸-z» ¾� =. $.

)T�U $Y�' Ê�$�] .Ê°Ì<Z/°» �-»Y$Z/_ Z3_ )�4 �# ÉY�] = |� &Z6<Y L=�-�3ËY ÃZ´-�. O�14 •<Z_ = �D+ �ËZ»�B $1l3» ¾ËY ,]
 . C°� �Ìr4 ,ÊU$Z_ ,S:< C»Z� ÊU$Z/_ ÉY�/] �Z/Ì< .$1/» É0�/<Y = ,/S:< ¾/ËY $. C°/� �/ÌÌr4 $Y|/:» = 7Ì¸�4 ,S:< ,,S:< ¾ËY $

Ã�Y|<Y |� É�ÌU .,+ .Y. LZD< u<ZË$Y= EÌ2Z<B ZËZ-<�ÌY“4 Ã.=$ Ê°Ì<Z°»1Ì] OËY��$. ¾� ,m1m É)�Y ,l@!» C]Z' Z# )P=0.01(,
ÊËY%c Ã�Ìm Ê2=�ÌY“4 )�Y|< .$1» ¾ËY $. É�Ì´5DQ .Z»�B $. ,/<15< ÉY�] ÊU$Z_ ÊDD+ É=�Ì< $Y|:» ¾Ë�-DÌ] �D+ �Ë ÊËZ/#

 C»Z� ÊËY%c Ã�Ìm Z] Ê´-*# �� ¾� $. ,+3%= ZË1� ¾c=$6%ZË1� ¾c=$ +Ê2Z@ $. ,|»B )�|] |<.1] Ã|� ,Ë%r4 ^Ì41Ì]=�_

 ÉZ# ,<15< ÉY�] .$1» ¾ËY ÉY�] C'Y|@ $Y|:» ,+21C»Z/� Z//<B ÊËY%/c Ã�/Ìm ,+ |»B )�|] ÉY Ã�=$ 6%ZË1/� ¾/c=$ +Ê/-<B

 .1] ^Ì41Ì] .WÌ4�4 ,] Ê´-*# ,� = Ê´-*# �� ¾Ì3� $. Ã.=$ ÊU$Z_ É=�Ì< O�1-» $Y|:» •<Z_ )�4 $.2,2 =1,6 )�|] ¾41Ì< 
|»B)P=0.01(C°� �ÌÌr4 �Ë.Z:» ‹Y�oZ3-» ,8,8 =7,4 |»B )�|] �-» Ê¸Ì» ./» ÊU$Z/_ É=�Ì< ÉY�/] W/Ì4�4 ,/] 75Ì/3Ì» = 75ËE+Z 

,<15< Z] ÉZ# ÊËY%c Ã�Ìm3%ZË1� ¾c=$ +C»Z� Ã�Ìm = ¾Ì�°4=�_3%|»B )�|] ,ZË1� ¾c =$.ÊU$Z_ É=�Ì< O�1-» VZ@ �# ,]
 C»Z� ÊËY%c Ã�Ìm ÉY�] C°� �ÌÌr4 $Y|:» = Ã.=$3%.1] $Y|:» ¾Ë�-DÌ] 7Ì¸�4 ,S:< $. ZË1� ¾c=$ .

Ã#YÁ|Ì$¯:^Ì41Ì] Ê-<B ,^Ì<Z°»1Ì] ,ÊDD+ )»=Z:» ,Ã.=$ ,…�» 

1-¾Ì�Z» ^Ì<Z°» |�$Y Ê�Z3�Z+ É16D<Y.LY�/4 ÃZ´D<Y. LZvË$1]Y uË.�_ É�$=ZD+ ÉZ#^Ì<=�-°2Y )�_ ,:mrkarami@ut.ac.ir 
2-¾Ì�Z» ^Ì<Z°» Ã=�U $ZË.Z-�YLZvË$1]Y uË.�_ É�$=ZD+ ÉZ#,LY�/4 ÃZ´D<Y. 
3-LZvË$1]Y uË.�_ Ê»Y. &1¸� Ã=�U $ZË.Z-�Y,LY�/4 ÃZ´D<Y. 
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Ä&|'& 
LB L|] C?Y. hZË1-v» ,Ì¸z4= …�» $Z-D+ |3ËB�T $. W¸cY Ã.=$ ÊU Ã$Z_Ê» h$1".�ÌU .= Ã|� )�1U )Ì*Ì+ )TY WH� .$1» ¾ËY

 $Y�' �ÌYZ4 )v4 EÌ< Y$ LB )�Y|/] ‹Z35jÊ» �S? ,] = Ã.Y..�Y|<Y .�ËYETY WH� W¸cY .$1» ¾ËY,3ËE# �ËYETY EÌ< = |Ì214 hZ*¸4 #ÉZ

Ê» $Z+..�U.‹(15X» Ê-<B .Y1» �Y ,+ ÊËZ#$1D+ $. Ê» Ã.Z*-�Y $1ÌA |�$ �ËYETY ÉY�] ^Ì41Ì]Ê» �4.Z@ .$1» ¾ËY ,|33+..�U .Ê-<B -
^Ì41Ì]‹(15X» É$Z64 ÉZ#,,Ë%r4 .1H/] ÉY�] É$Z5Ì] V�-3+ = |�$ �ËYETYÊ» $Y�' Ã.Z*-�Y .$1» Z#|<�ÌU .|<.Y. LZD< Ê¸H' hZ:Ì:v4

 ,+ .Y1» ,<1´3ËY k��» Ã.=$ Ã$Y|m )»Zzj L|� g�Z< WH� Ê» LB L|� Ã$Z_ )Ì¸]Z' �ËYETY =..�U.¾Ë  ,6Ì-< LZD< hZ:Ì:v4
Ã.Y. )�Y Ê-<B .�]$Z+ ,+^Ì41Ì] Ã.=$ L�= )TY WH� É$Y. Ê3X» $1A ,] Z#=WH� LB GH4 ,] L|� g�Z< )»Zzj Ã.=$ Ã$Y1Ë. 
Ê»..�U ]8[.

CÌ´¸Ì]

1
LY$Z°5# =)1997 (X4 ÉY�] Ê�=$Ì…�» Ã.=$ ÊDD+ )»=Z:» ¾Ì|<Y Ã.�+ ;Y|]Y $Y%U 7z4 ÉZ# .Z/<B hZDËZ»�B É�� ^Ë $.

 �YY …�» ¾� �YY) 1S� $.21,42=49Ã�=$(Y$�]�D+ )»=Z:» Z/<B Ã.=$|<.�+ ,X2ZS» .�ËZ»�B �# ÉY�]10�# �Y …�» .|� 
u3m)Ã.Z» = �<(|Ë.�U 8Zz-<Y .V1A ,] &Y|+ �# Ã.=$ �Y )5�' =.20Ê-<Z� Z/<B C?Y. hZË1-v» ,Ã.=$ L.�DT Z] = 8Zz-<Y �-» Y$ 

|<.�+ ,Ì¸z4 .�D+ ÃZ´-�. O�14 �z] �# ÊDD+ )»=Z:»-¾Ì X4 $ZDT |�.É=�Ì< �w+Y|@ ,�ËZ»�B �# ÉY�]ÊU$Z_ �w+Y|@ =
,S:< Z4 C°� �ÌÌr4 ¾ÌÌX4 Y$ ÊU$Z_Z#$ZÌX» LY13� ,] =ËÊU$Z_ C]Z:» $. )»=Z:»�Y Ê|<.�+ Ê]ZË�$Y]5[.hZ+ ¨$1<2

LY$Z°5# =
)1997 (EÌ< ÊËY%c Ã�Ìm GS' ,+ |<.�+ m$YEU12É$Y. Ê3X» $1A ,] É$=B�T ¾Ì@ $. Y$ Ã.=$ ÊU$Z_ hZ*¸4 $Z-D+ �Y CH' )�Z� 

)�Y Ã.Y. �#Z+]13[.
CÌ´¸Ì])1988(Ã.=$ Ê��] )»=Z:» É�ÌU Ã�Y|<Y Z]ÊËZ# ,m1m Z4 �*" ¾Ì] Z/<B ÊËY%c Ã�Ìm ,+ 24�Y CH' )�Z� Ã|� GS' $Z-DU 

��] )»=Z:» �] É$Y. Ê3X» �ÌYZ4 C5� ¾ËY ,+ |3-TZË$. .1] ÉZ# �z] ÊProventriculus,Duodenum  =Colon 
Ã.=$ )�Y|< .=��] )»=Z:» �] LB �ÌYZ4 Ê2�z] ÊIleum )LYEÌ» ,]37(%VZ�4Y Cv» =Proventriculus ,] 

Ventriculus)LYEÌ» ,]13(%.1] Ã|3ËYETY ./<B |<.�+ m$YEU Z,+Ã$Z_ ,] )»=Z:» VZ�4Y Cv» ÊUProventriculus ,] 
Ventriculus EÌ< =Ã$Z_ ,] )»=Z:»ÊUProventriculus  =Duodenum,m1m $. ,m1m �Y �-DÌ] �< ÉZ#.1] Ã.Z» ÉZ# .

Ê2=Ã$Z_ ,] )»=Z:» �z] ÊU Ileum,m1m $.,m1m �Y �-DÌ] Ã.Z» ÉZ# �< ÉZ#Ã|  m$YEU)�Y ]6[
u# = CÌ´¸Ì] 3)1996(h|» ,] ÊËY%c Ã�Ìm GS' ,+ |<Y Ã.�+ m$YEU ,6Z418)»=Z:» �#Z+ WH� $Z-DU �Y CH' )�Z� 

LYEÌ» ,] ^Q1+ Ã.=$ ÊDD+19Z422%)�Y Ã|� .DD+ )»=Z:» �] ÊËY%c Ã�Ìm GS' �ÌYZ4 Y�Q ,°3ËY CÌ2.ÊÊ��] )»=Z:» =
)�Ì< fzD» �13# ,)�Y Ã|� m$YEU h=Z*-».Z35j ]u# = CÌ´¸Ì)1997(.�+ m$YEU ÉZ# …�» Ã.=$ Ê��] )»=Z:» ,+ |<

 h|» ,] $1ÌA ,+ OËY�� $. $Y%U 7z414$Y|:» ,] ,|3-T�U Ê» $Y�' ÊËY%c Ã�Ìm GS' �YY )v4 �-DÌ] ZË )�Z� 10%LZD< �#Z+

)TZË Ê»]5[.
$1]

4
LY$Z°5# =)1998(+ |3-TZË$. ÉY�] Ê��] )»=Z:» ,Z# ¾� &Z54 ¾Ì] É.|�56/7Z451/10ÊËY%c Ã�Ìm GS' = .1] &�U1¸Ì+ 

)�Y ,-�Y|< LB�] É$Y. Ê3X» �ÌYZ4 .Z/<B ÉZ#$Z+ ZËZ-< Z35j LZD< .Y. �] É$Y. Ê3X» �ÌYZ4 ÊËY%c Ã�Ìm GS' ,+ Ê°Ì<Z°» >Y1#

 Ã.=$)�Y ,-�Y|< .|<.�+ m$YEU Z/<B VZ�4Y Cv» �S' �#Z+ WH� )�Y ¾°5» ,Q�U ÊËY%c Ã�Ìm GS' ,+ 
Proventriculus ,] Ventriculus EÌ< =jejunum =ileum )»=Z:» �] É$Y. Ê3X» �ÌYZ4 Ã.=$ �S' �#Z+ Z»Y ,..�U

��]Ê)�Y ,-�Y|< Z/<B .h|» ,] ÊËY%c Ã�Ìm GS' Y%2 =6Z424Ã.=$ ÊU Ã$Z_ �Y Ê�Z< hZ»|" 7Ì:-�» $1A ,] )�Y ¾°5» )�Z� 
)�_ $. …�» Ê<=$. LZË1-v» ,Ì¸z4 ¾Ì@ $.^Ì4Z»14Y ,�= LB (|#|< $Y�' �ÌYZ4 )v4 Y$]7[.

1 . Bilgili 
2 . Northcutt 
3 . Bilgili and Hess 
4 . Buhr 
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 LY$Z°5# = CÌ´¸Ì])1993 (�=$ ¾Ì3n5#ÊÃ$Z_ ,] )»=Z:» ¾ÌÌX4 ÉY�] …�» )�1_ ÊU|<Y Ã.�+ ;Y|]Y Z# .,<15< $1l3» ¾ËY ÉY�] Z/<B
.ZX]Y ,] )�1_ �Y ÉZ#cm5×5$Y�' &1Ì3Ì»12B ,v*" =. ¾Ì] $. = ,Ì/4 |<.Y. .4$1" ,] hZv*" ¾ËY Ê¸?Y. RS�$ZÌ� Ê$Y. 

Ê» hZv*" ¾Ì] �Y ,<15< $Y�T = mEr2 &|� WH� .$1» ¾Ì5# ,+ .1] Ã|� Ê@Y�A)DU .,] Ê?Y$1� hZv*" ¾ËY E+�» É=$ �]
�S'mm16|<.1] Ã.�+ ,ÌHX4 .Ã�ÌU O�14 Y$ Z/<B hZv*" ¾Ì] $. ,<15< ¾-T�U $Y�' �Y u_|<.�+ Ê» 7°v» 7# ,] >Z? ÉZ# .
�•<Z_ ^Ë u~ )�S' ,]mm4-�. ,] ,+ �D+ )�4 ÃZ´–.1] C�-» $ZDT (Ê» Ã.�DT ,<15< É=$�]|�.$. É$Y%U$Z] )���

 )]ZY hZDËZ»�B ,5# V.ZX» =mm/min 200)�Y Ã.1] .É=�Ì< = ,)�1_ C°� �ÌÌr4 $Y|:» ,ÊU$Z_ É=�Ì< �w+Y|@ �ËZ»�B �# $. 
)�Y Ã|� m$YEU ,<15< L.�+ vY$1� ÉY�] &�(]4[.

Y |<.1] h$ZH� ªÌ:v4 ¾ËY kY|#Y Ê�$�] = ,X2ZS» �¾� �ÌYZ4 ,ÊËY%c Ã�Ìm)ZË1� ¾c=$ d¸-z» �Ë.Z:» C»Z�(=Z# Ê<.=ETY ÊiX] 
)B C»Z�^Ì41Ì]=�_ = ^Ì41Ì] Ê-<Z#(�])»=Z:» ÊU$Z_ ,],m1m Ã.=$Ê-�1U É Z#.1] .L1»�B m=$ =. ,] hZDËZ»�B•<Z_ = ÊDD+ 

|<|� &Z6<Y.

�Á� Á {Y-&Z/

�ËZ»�B ªÌ:v4 ¾ËY $. Z#=$ �] Éd¸-z» Ê3� Ã=�U =.C»Z� Z# ,m1m �Y21=42Ã�=$|� &Z6<Y|<..Y|X4 Ã$=. �# $.18.|� 
,m1m �z] �Y ÊT.Z�4 $1A ,] ,m1m|<|� 8Zz-<Y LY�/4 ÃZ´D<Y. LZvË$1]Y uË.�_ Ê»Y. &1¸� Ã=�U ÊD+ .Z] Ã$=. �# $. Z# ,m1m

Ã�Ìm C5°» ;1< �� Z] ,+ d¸-z» ÊËY%c ÉZ#Br4 |<.1] Ã|� Ã.Z»|<|� ,Ë% .C5°» ¾ËYC»Z� Z#:

1-RS� $. ZË1� ¾c=$3%
2-RS� $. ZË1� ¾c=$6%
3-RS� $. ZË1� ¾c=$3+ %^Ì41Ì] Ê-<B)Flavo-Phospholipol (RS� $.)mg/kg0,5(
4-RS� $. ZË1� ¾c=$3+ %^Ì41Ì]=�_)Protexin (RS� $.)mg/kg 15/0(
5-RS� $. ZË1� ¾c=$6+ %^Ì41Ì] Ê-<B)Flavo-Phospholipol (RS� $.)mg/kg0,5(
6-RS� $. ZË1� ¾c=$6+ %^Ì41Ì]=�_)Protexin (RS� $.)mg/kg 15/0(

Ã�Ìm �Y &Y|+ �# ÉY�] Ê3� Ã$=. �# $.|� R]P = 8Zz-<Y ,m1m ,� Ã|� �+P ÊËY%c ÉZ#|<Ã.=$ u~� =Z/<B|� }$Z? .Z# Ã.=$Z]

V1¸v»PHÊw3? )PBS (C?Y. hZË1-v» LZ»E5# = |<|� Ã.Y. 1D-��|� ,Ì¸z4 )'. )ËZ/< Z] = Ê»Y$B ,] Z/<B .V1¸v» ¾ËY
 Ê"Z? �ÌYZ4 �]Ã.=$ Ê°Ì<Z°» hZÌ"1�?Y|< Z#|3+ Ê» �-<Z�B Y$ Z# Ã.=$ C?Y. hZË1-v» L.�+ }$Z? Ê2= .$ .ªË$E4 Z] $Z+ ¾ËY

Ã.=$ C?Y. ,] V1¸v» &Z6<Y Ê»Y$B ,] Z# Ê»)T�U .)TZ] $Z+ ¾ËY �Y u_Ã.=$ É=$ |†Y� Ê]�Q ÉZ#|m Z#|� Y|<.Ã|  EÌ54 ÉZ# Ã.=$
|<|� C:-3» Ê°Ì<Z°» >Y1? ¾ÌÌX4 )/m ÃZ´DËZ»�B ,] = |<|� Ã.Y. $Y�' xË É=Z@ ÊËZ# k�o C?Y. $..hZDËZ»�B &Z6<Y ÉY�] �Y 

�D+ ÃZ´-�. -L=�-�3ËY $ZDT1
|� Ã.Z*-�Y .L1»�B m=$ =. ,] hZDËZ»�B•<Z_ = ÊDD+|<|� &Z6<Y 

C°� $.1Ã.Z*-�Y .$1» &EÌ<Z°»)�Y Ã|� Ã.Y. LZD< •<Z_ L1»�B &Z6<Y ÉY�] .$1l3» ¾ËY ÉY�],+ ,v*" .|� =. ,] Z/<B RS�
 .1] Ã|� $Y|mB Ê"Z? ��A C°� ª]ZS»1= Ê@Y�A |<|� ,-?Z� .�S' ,] Ê?Y$1� hZv*" ¾ËY E+�» $.5.1] Ã|� ,ÌHX4 �-5Ì¸Ì» 

|<.1] Ã|� ,-T�U �l< $. •<Z_ $1H� ÉY�] ,+ .,<15<» Ã.=$ �Y ÊËZ# V1A ,] …�5Ã.Y. m�] Ê21A )/m $. ,+ �-5Ì-<Z� |<.1] Ã|� 
¾Ì] $. ,Ë( ^Ë h$1" ,]hZv*" ¾ËY $Y�' )T�U Ê» .L|ËEr2 �Y É�ÌU1¸m ÉY�] $. ,<15< •<Z_ &Z´3# hZv*" ,LB L.15< O�14

Ã�ÌU 7°v» Ê"Z? ÉZ# 7# ,] Ã.�DTÊ»�||<)C°�2(.C"Z@ ,�156» O�14 �S' ,] É=�+ Ên<Z_45Ì¸Ì» �-,] ,+ ÃZ´-�.
�D+-L=�-�3ËY $ZDT )T�U Ê» $Y�' $ZDT L1»�B )v4 .1] Ã|� C�-»)ÉZ/¸°�2=3(.O�14 !H' ,n<B ª]ZS» •<Z_ ¾ËY �S'

 |Ë.�U 8Zz-<Y .1] Ã|� m$YEU ¾Ë�ËZ�]4[.,hZDËZ»�B ,Ì¸+ $.Ã.=$ C?Y. ,] P1*< ÉY�] •<Z_ )+�@ )��� V.ZX» 20$. �-5Ì¸Ì»

|� 8Zz-<Y ,:Ì'.]4[.

1 Instron 
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6°71.Á ‰0ZW 3-&*8 �{ Ã{ZNf�Y {�-& IZ@N. �2-JeÃ-@0 )Z/ Ä0-50 )�Ì= �Y�\ �{ Ã{ÁZV08 EÌ].

6°72.A:¯ ÃZ´f�{ Ä] Š�& Ã{Á� Ã|0�Ì=�] �{ IZ@N. ,ZJeY Ã-@0-�Z:9)Á 1ÌeZ57 6°7 �2-JeÊF\YÁ38.(

76°3.{�-& ‰0ZW Ä0-50Ã{Á� ‰0ZW 3-&*8 �{ Ã{ZNf�Y)Êf7-= )Z/ Äm-m.
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ÉY�] hZDËZ»�B &Z6<Y�D+ )�4 �z] ,V1A ,] Ã.=$ �Y fzD»20Y|  �-5Ì-<Z� |� Ê»]4[C°� ª]ZS» =4^T =. ,]

 ÃZ´-�. Ê3ÌËZ_ = ÊË(Z] �D+Ã.=$ ÉZ/-<Y = C�-»Ã�ÌU O�14 Z# ,-�Y|/´< 7°v» ÊËZ# Ê»|�.3ËY $. ,)2ZvU1¸m ÉY�] �Y É�Ì
Ã.=$ ,-�Y1?Z< L|� Ã$Z_,<Y1-�Y ,XS' =. �Y ,Z/<B ¾-�] ¾Ì@ $. Z# ,-�] ÃZ´-�. Ê3ÌËZ_ = ÊË(Z] ^T =. ,] ,+ |� Ã.Z*-�Y ÉY 

Ê»|�|<=ÉZ# ,<15<Ã.=$,]Ê» Ã nÌ_ LB $=.|�|<)C°�4(.
�ËZ»�B É�� =. �# $.=�Ì< hY�ÌÌr4 $Y.15< ,•<Z_ = �D+ ÉZ# -Ã.=$ C°� �ÌÌr4 7Ì��4 �D+ ÃZ´-�. ,] C�-» �41Ì~»Z+ O�14

)DU Ê» .Z#$Y.15< ¾ËY É=$ �Y Ê°Ì<Z°» �-»Y$Z_ Z3_ Ã.=$ C»Z� É=�Ì<ÊU$Z_

1
Ìr4, ÌC°� �2

ÊU$Z_ ,S:< Z4,Z4 =�Ì< ,S:< |@
7Ì¸�4

3
C°� �ÌÌr4 $Y|:» =Z4,S:< ,S:< |@ÊU$Z_ ÉY�] �ZÌ< .$1» É0�<Y = 7Ì¸�44

Ã.=$Ã�Y|<Y<|� Ê» É�ÌU|.Ã$Z_ É=�Ì< ÊU
 V.ZX» ,+ )�Y ÊË=�Ì< �w+Y|@=�Ì< $Y.15< $. = Ã|� Ã.=$ ÊU$Z_ WH�-|]ZË Ê» �#Z+ Ê<B h$1�] =�Ì< ,C°� �ÌÌr4 .�# $.

L1»�B|»B Ê» )�|] ,<15< C°� �ÌÌr4 =�Ì< Ê3v3» �Ë� RS� ,H�Zv» Z] Ã.=$ L|� Ã$Z_ ÉY�] &�( É0�<Y ,.Ã$Z_ V=|» Ã.=$ ÊUZ]

v3» WÌ� ,H�Zv»=�Ì< Ê3-C°� �ÌÌr4 )DU Ê» ,H�Zv» ,<15< .

6°74:A:¯ dQe ÃZ´f�{ Ä] Z/ Ã{Á� ,ZJeY Ã-@0-�Z:9 

1 rupture point 
2 Deformation 
3 Bioyield 
4 rupture energy 
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G@] Á H2Zf0 
u<ZË$Y= EÌ2Z<B ZËZ-< •<Z_ = �D+ ÉZ# Ã.Y. ¾� ,+ .Y. LZD< É$Y. Ê3X» �ÌYZ4 Z# ,m1m )P=0.01(] >Y1? �]Ã.=$ Ê°Ì<Z/°»1Ì

,m1m Ê-�1U ÉZ#)�Y. .Ã�Ìm Ê2= É�Ì´5DQ �ÌYZ4 ÊËY%c .Y|< LZD< hZ*" ¾ËY �].�D+ )�4 $.,¾Ì´<ZÌ» ÊU$Z/_ É=�Ì< Ã.=$

 ¾� Z] ÉZ# ,m1m Z#21=42Ã�=$ WÌ4�4 ,] V.ZX» 1/1=2|»B )�|] ¾41Ì< )P=0.01(.ÉY�] �oZ3-» �Ë.Z:» �ÌÌr4 $Y|:» C°�
 ,S:< Z4 Z# Ã.=$ WÌ4�4 ,] ÊU$Z_5/38=4/32|»B )�|] �-5Ì¸Ì» (P=0.05).¾� �ÌYZ4 >Y1? �]¾/ËY $. ,/+ …�» Ã.=$ ÊDD+

 |»B )�|] ªÌ:v4 !H' ,n<B Z] u# = CÌ´¸Ì] O�14)1997(,E¸Ì» 1
LY$Z°5# =)1989(k1# =2

LY$Z°5# =)1994(Ã|/� m$YE/U

 )�Y .$Y. ):]ZS» .É=�Ì< 75ËE+Z» $Y|:» �D+ )�4 $.Ã.=$ ÊU$Z_ ,] {1]�» ÉZ/# ,m1m42ÊËY%/c Ã�/Ìm Z/] Ã�=$ C»Z/� 3%
Ã�Ìm = ZË1� ¾c=$6%ZË1� ¾c=$ +^Ì41Ì]=�_ LB ¾Ì´<ZÌ» $Y|:» ,+ .1] V.ZX»3/2¾41Ì< |»B )�|] )C°�5.($Y|:» ,+ Ê2Z@ $.

C'Y|@ V.ZX» ,+ �-»Y$Z_ ¾ËY75/0¾� Z  ÉZ# ,m1m ,] {1]�» .1] ¾41Ì< 21Ã�=$ÉY.1] ,+ Z] ÊËY%c Ã�Ìm6%ZË1� ¾c=$ +Ê-<B

 ^Ì41Ì] ,Ë%r4 |<.1] Ã|�)C°�5.(C°� �ÌÌr4 75ËE+Z» VZ@ �# ,] ,] {1]�» ÊU$Z_ ,S:< Z4 ÉZ# ,m1m 21,+ ÉY Ã�=$ Z/] Ã�/Ìm
 ÊËY%c6%ZË1� ¾c=$ LB $Y|:» ,+ |<.1] Ã|� ,Ë%r4 V.ZX»05/43.1] �-5Ì¸Ì» )C°�5.(C°� ª]ZS» VZ@ �/]5ÊËY%c Ã�Ìmc=

e7Ì¸�4 ,S:< $. Y$ =�Ì< ¾Ë�-DÌ] |3-�Y. ..):Ì:@ $,S:< |@ )�°� ¾Ë�ZcB ,S:< LY13� ,] Ê�?Z� 7Ì¸�4 )ÊU$Z_ (Ã.Z/» Ê¸?Y.
)�Y.

6°75.Ê2Y~y Ã�Ìm Á E� �ÌPZe�]6°7 �ÌÌBe Á Á�Ì0 [52S¯Z& �Y|'& ZeÊ=�ZW Ä`'0 A:¯ 3-&*8 �{ Ã{Á� M

A=3% Soy-oil + Antibiotic, B=3% Soy-oil + Probiotic., C= 3% Soy-oil, D=6% Soy-oil + Antibiotic., 
 E=6% Soy-oil + Probiotic, F= 6% Soy-oil. 

Ã.=$ ÊU$Z_ É=�Ì< O�1-» $Y|:» •<Z_ )�4 $. ÉZ# ,m1m ÉY�]42=21Ã�=$ WÌ4�4 ,] V.ZX» 2/2=6/2|»B )�|] ¾41Ì< 
)P=0.01.($Y|:» ÉY�] �oZ3-» �Ë.Z:» C°� �ÌÌr4 WÌ4�4 ,] ÊU$Z_ ,S:< Z4 Ã.=$ 8/8=4/75Ì¸Ì»|»B )�|] �-)p=0.05.(

,<15< ÊU$Z_ É=�Ì<Z#ÉÊËY%c Ã�Ìm Z] 3%ZË1� ¾c=$ +¾Ì�°4=�_)É=�Ì< ¾Ì´<ZÌ» $Y|:» Z]6/2¾41Ì< (C»Z� Ã�Ìm =3%¾c =$

 ZË1�)ÊU$Z_ É=�Ì< ¾Ì´<ZÌ» Z]1/3¾41Ì<(.1] 75Ì3Ì» = 75ËE+Z» WÌ4�4 ,] ,)C°�6.(ÉY�] VZ@ �# ,] Z] ÉZ# ,<15<ÊËY%c Ã�Ìm 
C»Z�3%É1� ¾c=$ ,¾Ì´<ZÌ» =�Ì<C°� �ÌÌr4 $Y|:» =|@ ,S:< Z4 Ã.=$ .1] $Y|:» ¾Ë�-DÌ] 7Ì¸�4 .

1 Miles, R.D 
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6°76.Ê=�ZW Ä`'0 �{ 6°7 �ÌÌBe Á Á�Ì0 [52S¯Z& �Y|'& )Á� Ê2Y~y Ã�Ìm Á E� �ÌPZe)‰0ZW dQe(M

ÄUÌf0 {ZVÀ:ÌW Á )�Ì= 
.u<ZË$Y= EÌ2Z<B ZËZ-<Z°» >Y1? ¾ÌÌX4 ÉZ# Ã.Y. LZD< Ê-�1U ÉZ# ,m1m Ã.=$ Ê°Ì< ¾��ÌYZ4 ,+ .Y. Ê°Ì<Z°»1Ì] >Y1? �] É$Y. Ê3X» �ÌYZ4

 )�Y. Z# ,m1m Ã.=$)P=0.01(.,+ |<.Y. LZD< ZËZ-< ¾Ì5# ÊËY%c Ã�Ìm �ÌYZ4 $Y. Ê3X» Ê-�1U ÉZ# ,m1m Ã.=$ Ê°Ì<Z°»1Ì] >Y1? �]
.1H< .�D+ )�4 $.,¾Ì <ZÌ» ÊU$Z_ É=�Ì< Z] ÉZ# ,m1m Z# Ã.=$ ¾� 21=42Ã�=$WÌ4�4 ,]V.ZX» 1/1=2|»B )�|] ¾41Ì< 

)P=0.01(.ÉY�] �oZ3-» �Ë.Z:» �ÌÌr4 $Y|:» ,S:< Z4 Z# Ã.=$ C°� WÌ4�4 ,] ÊU$Z_5/38=4/32|»B )�|] �-5Ì¸Ì» (P=0.05).
Ê» LB �Y C"Z@ ZËZ-<7-�Ì� W�Z3» = ,3Ì/] Ê@Y�A $. Ê¸5� h$1" ,] |<Y14-�1U ,m1m $Z-D+ ÉZ#Ì3n5# = Ê¾,»Z<�] ÉEË$

» Z/<B $Z-D+ ÉY�] W�Z3»’..�U G'Y= |Ì*» = �Y.|@Y=Ê-�1U ,m1m $Z-D+ ÉZ# ,,<Zz4Y$�= 7Ì5�4 )/m $. É�$=ZD+ .Z/m ÉZ#
É�ÌUÊ» Ê4Z:Ì:v4 E+Y�» ¾Ì3n5# = ,L!+ ÉZ#|33+ Ã.Z*-�Y hZ:Ì:v4 ¾ËY ZËZ-< �Y |3<Y14.Ê» ¾Ì3n5# ¾ËY LY14BÉ=$ Y$ hZDËZ»�

=$3� $. |3*�1U Ã.ÌÃ�Ìm = ¾.Y. &Z6<Y ÊËY%c d¸-z» ÉZ#.
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