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INTRODUCTION

AB0'$8B! #B)! +8).! L)'L,)! B+:)! .)+05B)%! 4'0!
.$J.#+(5).!+(%!%/)#+0&!.$LL,);)(#.!#B+#!+44)5#!.)*$+,!
%0/:)! '0! %)./0)R! H! ($;J)0! '4! 0);)%/).! B+:)! J))(!
%):),'L)%! +(%! #0/)%R! <'0! /(.#+(5)! #B)! 0B/('5)0'.!
L'L$,+#/'(!B+.!J))(!+#!#B)!)%8)!'4!)*#)(./'(!J)5+$.)!
'4! #B)! J),/)4! #B+#! 0B/('5)0'.! B'0(! /.! +(! )44)5#/:)!
+LB0'%/./+5R!1+(&! '4! #B)! )+0,&! +LB0'%/./+5.! %)0/:)%!
#B)/0! 0)L$#+#/'(! 40';! LB&./5+,! X$+,/#/).! .$5B! +.!
0).);J,+(5)! #'! 8)(/#+,/+! N)R8R! 0B/('5)0'.! B'0(@!
8/(.)(8!0''#@!5$5$;J)0.OR!
!
6:)0!#B)!&)+0.@!B$(%0)%.!'4!.'S5+,,)%!+LB0'%/./+5.!

B+:)!J))(! #0/)%! +(%! /(:).#/8+#)%\! .';)!B+:)!8+/()%!
0)L$#+#/'(.!4'0!B+:/(8!0)+,!)44)5#.!'(!.)*!%0/:)@!J$#!#B)!
.#$%/).! %'()! ,+5?)%! +! L,+5)J'S#0)+#)%! 80'$LR! AB)!
+$#B'0.!+0)!'4!#B)!'L/(/'(!#B+#!#B)!L,+5)J'!)44)5#!;+&!
J)!5'(./%)0+J,)!/(!#B/.!#&L)!'4!.#$%&@!+(%!;+&!+55'$(#!
4'0!+.!;$5B!+.!U]W!'4!#B)!+LL+0)(#!)44)5#R!
!
F)%$5)%! .)*! %0/:)! /.! +! 5';L,)*! L0'J,);\! J&!

(+#$0)@! .)*$+,! %)./0)! +(%! L)04'0;+(5)! %)5,/()! P/#B!
+8)R!")*!%0/:)!5+(!+,.'!J)!)44)5#)%!J&!%/.)+.)!+(%!%0$8!!
#0)+#;)(#R!7#!/.!$(0)+.'(+J,)@!#B)0)4'0)@!#'!)*L)5#!#B+#!!
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+(! /(%/:/%$+,! 0);)%&!P/,,! B+:)! +! 8''%! )44)5#! '(! +,,!
#B'.)!P/#B!0)%$5)%!.)*!%0/:)R!
!
H.!L)'L,)!('P+%+&.!+0)!;'0)!+P+0)!'4!+(%!'L)(!

+J'$#!#B)/0!.)*$+,!4)),/(8.@!/#!/.!5,)+0!#B+#!0)%$5)%!.)*!
%0/:)! +(%! L)04'0;+(5)! /.! +! ,+08)0! L0'J,);! #B+(!
L0):/'$.,&!+(#/5/L+#)%R!7(!+!.#$%&!'4!.)*$+,!L0'J,);.!
5+00/)%! '$#! J&! #B)! ^'0P)8/+(! H..'5/+#/'(! 4'0!
")*','8&@![ZW!'4!;)(!+(%!ZVW!'4!P';)(! /(%/5+#)%!
#B+#! #B)/0!;+/(! L0'J,);!P+.! ,+5?! '4! .)*! %0/:)R!1)(!
;+&! ('#! J)! +.! B'().#! +.! P';)(! PB)(! +(.P)0/(8!
X$).#/'((+/0).!+J'$#!#B)/0!.)*$+,/#&@!.'!#B)! /8$0).!4'0!
;)(!;+&@! /(! 0)+,/#&@! J)! ./;/,+0! #'! #B'.)! 4'0!P';)(R!
F'..),/(/!).#/;+#)%!#B+#!+LL0'*/;+#),&!ZV!'4!#B)![U]!
;/,,/'(!H;)0/5+(!+%$,#.!B+:)!('!%)./0)!4'0!.)*R!"/(5)!+!
0),+#/:),&! ,+08)! L+0#! '4! #B)! L'L$,+#/'(! /.! .$44)0/(8!
%/;/(/.B)%! .)*! %0/:)@! +! L0'%$5#! #B+#! )44)5#/:),&!
/(50)+.).!.)*!%0/:)!P'$,%!J)!:+,$+J,)R!AB)!0+#/'(+,)!
4'0! $./(8! 5';L'()(#.! %)0/:)%! 40';! 4)0#/,/=)%!
5B/5?)(.Q!)88.!/(5$J+#)%!#'!+!L0)S);J0&'(/5!.#+8)@!+.!
)(B+(5)0.!'4!.)*$+,!%)./0)@!/.!J+.)%!'(!#B)!+..$;L#/'(!
#B+#! #B).)! 5';L'()(#.! +0)! #0+(.4'0;)%! /(#'! +5#/:)!
.$J.#+(5).! /(! #B)! J'%&@! )R8R! .#/;$,+#/(8!
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!"#$%&'%(#)#!&!* +)',%$* +-"&)(* +!* !#.* /%$0%)#*
1$#-2$!%$!3* 4"/#$* 1%!!&56#* 0#-/+)&!0!* &)-62'#* +*
)#2"$%1/&6* #77#-"8* +)'* !"2)"&)(* #77#-"!* %)* "/#*
-/%6#!"#$%6*'#$&9+"&9#!8*!"&026+"&)(*1$%'2-"&%)*%7*!#.*
/%$0%)#!* &)!"#+'* %7* -%$"&!%68* +!* "/#* 1$#-2$!%$!* +$#*
&'#)"&-+63*:/#*0+&)*&)($#'&#)"*&)*"/#*1$%'2-"8*;&5&'%<*
used in the present studies is derived from chickens’ 
#((!3*
*

:/#* 12$1%!#* %7* "/&!* !"2'=* >+!* "%* &)9#!"&(+"#* &)*
16+-#5%?-%)"$%66#'* !"2'&#!* >/#"/#$* "/#* 1$%'2-"*
;&5&'%<*&!*#77#-"&9#*&)*#)/+)-&)(*"/#*!#.*'$&9#*%7*0#)3*

*
*
!"#$%&'!()*+(,%'-.+!(
(

:/#* 1$%'2-"8* ;&5&'%<8* &!* '#$&9#'* 7$%0* 1+$"6=*
incubated fertile chickens’ eggs and protein fractions 
#."$+-"#'8*6=%1/&6&@#'*+)'*0+'#*&)"%*+*1%>'#$3*
*

:/&!* &!*0+&)* -%)!"&"2#)"* %7* ;&5&'%<* AB* CDEF3* :%*
0+G#*"/#*1$%'2-"*0%$#*+--#1"+56#*+)'*-%016#"#*7$%0*
+* !#)!%$=* +)'* )2"$&"&%)+6* 1%&)"* %7* 9&#>8* !%0#* 16+)"*
&)($#'&#)"!8*9&"+0&)!*+)'*0&)#$+6!*>#$#*+''#'3*H%!#?
$#!1%)!#*!"2'&#!*>#$#*)%"*+9+&6+56#*>/#)*%2$*!"2'&#!*
5#(+)3* :/#* '+&6=* '%!#* >+!* '#-&'#'* %)* "/#* 5+!&!* %7*
1$#6&0&)+$=* #01&$&-+6* '+"+* -%66#-"#'* 7$%0* !+016#!*
'&!"$&52"#'* +0%)(* 7$&#)'!* +)'* 9%62)"##$!8* >/&-/*
!/%>#'* "/+"* I* –* J* (* '+&6=* 1$%'2-#'* +)* +11$#-&+56#*
#77#-"3*K)*%2$*!"2'&#!*"/#*'%!#*>+!*"/#$#7%$#*!#"*+"*L(*
">&-#* '+&6=* A0%$)&)(* +)'* #9#)&)(F3* :/#*
&)9#!"&(+"&%)+6* 1$%'2-"!* A;&5&'%<,16+-#5%F* 7%$* "/#*
">%* '%256#?56&)'* !"2'&#!* >#$#* 1+-G#'* &)* &'#)"&-+6*
!+-/#"!*-%)"+&)&)(*L(8*+)'*6+5#6#'*>&"/*"/#*&)!"$2-"&%)*
"/+"*">%*!+-/#"!*!/%26'*5#*"+G#)*#9#$=*'+=8*%)#*&)*"/#*
0%$)&)(8*+)'*%)#*&)*"/#*#9#)&)(3*:/#*1$%'2-"*>+!*"%*
5#* '&!!%69#'* &)* MDD* 06* %7* 6&N2&'* AO2&-#* %$* >+"#$F8*
!"&$$#'* +)'* !>+66%>#'* &00#'&+"#6=3* :/#* "+!"#8*
+11#+$+)-#* +)'* !%625&6&"=* %7* "/#* ">%*1$%'2-"!*>#$#*
&'#)"&-+63*
*
P"2'=*Q*
*

:/&!*!"2'=*>+!*&)&"&+"#'*"%*&)9#!"&(+"#*"/#*#77#-"*%7*
;&5&'%<* %)* !#.* '$&9#8* -%01+$#'* >&"/* 16+-#5%8* &)* +*
($%21* %7* 0&''6#?+(#'* 0#)3* :/&!* >+!* +* $+)'%0&@#'*
16+-#5%?-%)"$%66#'*'%256#?56&)'*!"2'=*>&"/*+*'2$+"&%)*
%7* J* >##G!3* A&3#38* L* >##G!* %)* #+-/* %7* "/#* ">%*
1$#1+$+"&%)!F3**
*

4)6=* /#+6"/=* 0&''6#?+(#'* 0#)* ARS* –* JD* =#+$!F*
>#$#* &)-62'#'* &)* "/#* !"2'=3* T+"&#)"!* $#-#&9&)(* '$2(*
"/#$+1=*>#$#*#.-62'#'3*

:/#*!25O#-"!*$#N2&$#'*7%$*"/&!*!"2'=*-+0#*7$%0*+*
6%-+6*$%"+$=*-6253*

U%62)"##$!*>#$#*(&9#)*>$&""#)*+)'*9#$5+6*&)7%$0+"&%)*
+5%2"*"/#*+&0!*%7*"/#*!"2'=8*+)'*(+9#*>$&""#)*-%)!#)"3*
V!*"/#*!"2'=*&)9%69#'*%)6=*/#+6"/=*9%62)"##$!8*2!&)(*
+)* +11$%9#'* )2"$&"&%)+6* 1$%'2-"8* &"* >+!* )%"*
-%)!&'#$#'* )#-#!!+$=* "%* %5"+&)* W"/&-!* X%00&""##*
+11$%9+63*
*

:/#*1+$"&-&1+)"!*-+0#*%)-#*+*>##G*"%*"/#*$#!#+$-/*
&)!"&"2"#*-%)'2-"&)(*"/#*!"2'=8* "%*$#1%$"*"/#&$*!-%$#!*
+)'*+)=*+'9#$!#*#9#)"!*"/+"*-%26'*1%!!&56=*5#*6&)G#'*
"%* "/#* "$#+"0#)"3* X%016&+)-#* >&"/* "/#* "$#+"0#)"*
!-/#'26#* >+!* +6!%* -/#-G#'* +"* #+-/* 9&!&"Y* 9%62)"##$!*
>#$#* $#N2&$#'* "%* /+9#* "+G#)* +"* 6#+!"* CDE* %7* "/#*
$#-%00#)'#'*'%!#*%7* "/#*1%>'#$* "%*5#* &)-62'#'* &)*
"/#*#9+62+"&%)*%7*"/#*#77#-"3*
*

P&."##)* 0#)* +(#'* RS* –* JD* =#+$!* A+9#$+(#* IM3I*
=#+$!F* 1+$"&-&1+"#'* &)* "/#* !"2'=3* Z+67* %7* "/#*
1+$"&-&1+)"!*$#-#&9#'*;&5&'%<*'2$&)(*"/#*7&$!"*1#$&%'*
%7*"/$##*>##G!8*+)'*"/#*$#!"*$#-#&9#'*16+-#5%3*K)*"/#*
!#-%)'* 1+$"* %7* "/#* !"2'=8* "/#* "$#+"0#)"!* >#$#*
$#9#$!#'3*:/#$#*>+!*)%*>+!/?%2"*1#$&%'*5#">##)*"/#*
">%* "$#+"0#)"!3* :/#* 1+"&#)"!* !-%$#'* "/#&$* 7##6&)(* %7*
!#.2+6* '#!&$#* %)* +* >##G6=* 5+!&!8* 2!&)(* +* 9&!2+6*
+)+6%(2#*!-+6#*$+)(&)(*7$%0*D*-08*)%*-/+)(#8*"%*QD*-08*
9#$=* 1$%)%2)-#'* -/+)(#3* :/&!*>+!* "/#* %)6=* #77&-+-=*
1+$+0#"#$* 2!#'3* :/#* !"+"&!"&-+6* -%01+$&!%)!* >#$#*
0+'#*2sing Student’!*"?"#!"*>&"/*+*!&()&7&-+)-#*6#9#6*%7*
IE3*

*
[+!#'* %)* "/#* 1%!&"&9#* $#!26"!* 7$%0* "/&!* 16+-#5%?

-%)"$%66#'* -$%!!?%9#$* 1&6%"* !"2'=8* "/#* '#-&!&%)* >+!*
"+G#)*"%*-+$$=*%2"*+*72$"/#$*16+-#5%?-%)"$%66#'*!"2'=*
&)*+*6+$(#$*0+6#*1%126+"&%)3*

*
P"2'=*M*
*

:/#* 9%62)"##$!* 7%$* "/&!* !"2'=* >#$#* +-N2&$#'*
"/$%2(/* +)* +'9#$"&!#0#)"* &)* +* 6%-+6* )#>!1+1#$8* &)*
>/&-/* "/#* +&0* %7* "/#* !"2'=* >+!* 1$#!#)"#'3* :/#*
$#!1%)'#$!*>#$#*+!G#'*"%*"/#*-6&)&-*7%$*+)*&)"#$9&#>*
+)'*+*-6&)&-+6*#.+0&)+"&%)3*:/#*!"2'=*>+!*+11$%9#'*5=*
the clinic’s W"/&-!*X%00&""##3*
*

4)6=*/#+6"/=*0#)*>&"/*$#'2-#'*!#.2+6*'#!&$#*)%"*
-+2!#'* 5=* %$(+)&-* -/+)(#!8* 0#)"+6* &01+&$0#)"* %$*
'$2(*&)"+G#*>#$#*&)-62'#'3*T+"&#)"!*>#$#*#.-62'#'*&7*
"/#* $#'2-#'* !#.2+6* '#!&$#* >+!* %7* -/$%)&-* +)',%$*
0#)"+6*%$&(&)8*%$*&7*"/#=*>#$#*$#-#&9&)(*'$2(*"/#$+1=3*
:/#*-6&)&-*&!*+*!1#-&+6&@#'*-6&)&-*7%$*1#%16#*>&"/*!#.2+6*
1$%56#0!8*+)'*+66* &)"#$9&#>!*+)'*#.+0&)+"&%)!*>#$#*
-+$$&#'*%2"*5=*"/#*!+0#*&)9#!"&(+"%$*%)*+66*%--+!&%)!3*
K7* "/#* 9%62)"##$!* 0#"* "/#* &)-62!&%)* -$&"#$&+* 7%$* "/#*
!"2'=8*"/#=*>#$#*(&9#)*>$&""#)*+)'*9#$5+6*&)7%$0+"&%)*
+5%2"*"/#*+&0!*+)'*1$%-#'2$#!*%7*"/#*!"2'=8*+)'*(+9#*



>$&""#)*&)7%$0#'*-%)!#)"3*
*

:/&$"=?%)#* %"/#$>&!#* /#+6"/=*0#)*>&"/* $#'2-#'*
!#.2+6*'#!&$#*+(#'*LC*–*JI*=#+$!*A+9#$+(#*ID3\*=#+$!F8*
>#$#*#)$%66#'3*
*

:/&!* !"2'=* >+!* 16+))#'* +)'* 1#$7%$0#'* +!* +*
$+)'%0&@#'* 16+-#5%?-%)"$%66#'* '%256#?56&)'* !"2'=*
>&"/* +* 026"&* -$%!!?%9#$* '#!&()3* :/#* "%"+6* "$#+"0#)"*
1#$&%'*>+!*QM*>##G!3*Z+67*%7* "/#*($%21*!"+$"#'*%)*M*
weeks treatment with the “active” product, switching 
every 2 weeks to “placebo”, or back to “active” 
product. The other half started on “placebo”.*

*
K)* #+-/* %7* "/#* "$#+"0#)"* 1#$&%'!* "/#$#*>#$#* !&.*

-$%!!?%9#$!8* 0#+)&)(* "/+"* "/#* 1+"&#)"* -%26'* #&"/#$*
$#-#&9#*"/#*7%66%>&)(*"$#+"0#)"*16+)]*V?T?V?T?V?T?*V?
T?V?T?V3* "/#* #77#-"* >+!* $#-%$'#'* >##G6=* 2!&)(* +)*
+)+6%(2#*!-+6#8*+!*'#!-$&5#'*+5%9#8*2!&)(*!#.2+6*'#!&$#*
+!* "/#* #77&-+-=*1+$+0#"#$3* T%!!&56#* !&'#?#77#-"!*>#$#*
+6!%*$#-%$'#'*5=*"/#*!25O#-"!3*
*
'-%(!/%+0!-(!'"+1(
(

:/#*1$%'2-"*;&5&'%*>+!*&)"$%'2-#'*"%*"/#*P>#'&!/*
0+$G#"*5=*+)*&)9&"+"&%)*"%*1+$"&-&1+"#*&)*+*"$&+6*7%$*+*L*
–*>##G*1#$&%'3*^#)*>&"/*$#'2-#'*!#.2+6*'#!&$#*>#$#*
#)$%66#'* A)_LQF*+)'*+!G#'* "%* $#-%$'* "/#&$*'#($##*%7*
!#.2+6*'#!&$#*+--%$'&)(*"%*"/#*7%66%>&)(*-+"#(%$&#!]*
AQF*)%*&)-$#+!#*&)*'#!&$#*7%$*!#.2+6*+-"&9&"=*AMF*0&)%$*
&)-$#+!#*ALF*'#7&)&"#*&)-$#+!#*ARF*0+O%$*&)-$#+!#8*+)'*
AIF* 9#$=* 1$%)%2)-#'* &)-$#+!#* &)* '#!&$#* 7%$* !#.2+6*
+-"&9&"=3*
*
,)23%'(2%!4.*!%(
(

K)7%$0+"&%)*>+!*%5"+&)#'*%)*"/#*#77#-"*%)*!#.2+6*
1#$7%$0+)-#* +)'* "/#* 7##6&)(* %7* >#66?5#&)(* %7* "/#*
&)'&9&'2+6!* -%)!20&)(* "/#* 7&$!"* -%00#$-&+6* !+016#!*
1$%'2-#'8*+)'*LM*0#)*$#1%$"#'*"/#&$*$#!1%)!#!*%)*+*
>##G6=*5+!&!8*%)*+)*#9+62+"&%)*7%$0*&)-62'#'*>&"/*"/#*
1$%'2-"3* V7"#$* -%016#"&)(* "/#* "$#+"0#)"8* "/#=*
$#"2$)#'* "/#* #9+62+"&%)* 7%$0* "%* "/#* 1$%'2-"&%)*
-%01+)=3*:/#!#*0#)*&)&"&+66=*/+'*6%>*!#.*'$&9#3*:/#*
+(#* %7* "/#* 1+$"&-&1+)"!* $+(#'* 7$%0* LS* –* SR* =#+$!3*
`%2$"##)*%7* "/#*0#)*>#$#*5#">##)*IS*+)'*SR*=#+$!*
+)'* &)&"&+66=* $#-%$'#'* +60%!"* -%016#"#* 6+-G* %7* !#.*
'$&9#*"%*!+"&!7=*"/#&$*1+$")#$!*+)'*"/#0!#69#!3*`%2$*%7*
"/%!#*/+'*)%"*5##)*+56#*"%*-%016#"#*+*!#.2+6*!+"&!7=&)(*
+-"*'2$&)(*"/#*6+!"*M*–*R*=#+$!3*:/#*$#!"*%7*"/#*($%21*
>#$#*=%2)(#$*+)'*0&''6#?+(#'*0#)8*$+)(&)(*7$%0*LS*
–* II* =#+$!* %7* +(#8* >/%* >+)"#'* "%* &)-$#+!#* "/#*
7$#N2#)-=*%7*!#.2+6*&)"#$-%2$!#3*

*
*

2%!"5'!(
(
P"2'=*Q*
*

:/#*$#!26"!*7%$*"/#*($%21*"/+"*!"+$"#'*>&"/*;&5&'%*
+)'* -%)"&)2#'*>&"/*16+-#5%*+$#* &662!"$+"#'* &)*`&(3* Q8*
+)'* "/%!#* 7%$* "/#*($%21* "/+"*!"+$"#'*%)*16+-#5%*+)'*
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