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ABSTRACT 

This study was designed to evaluate the effects of heat stress on the stability criteria 
of acid - base and electrolyte balance of laying hens, as well as assessing the impact 
of the regionalization on the mentioned criteria. Thirty six white leghorn chickens 
were used chickens fed balanced diets for production stage, bird were divided into 
three equal groups. The first group was control while the second group was adapted 
to 3 8°C for a period of ten days before the start of the experiment. The third group 
(non- adopted) was exposed to the temperature of 38°C (two hours per day) for a 
period of thirty days. The results of the statistical analysis (p ~ 0.05) to the 
adaptation have had a significant role in reducing the concentration of adrenocortical 
hormonal of the group and improve the level of serum hormone glutathaon the heat 
stress regardless of the adaptation had effect in raising the concentration of 
potassium ion and reducing calcium ion at the end of the experiment without 
affecting the level of sodium ion. Heat treatment also reduced the molecular pressure 
of carbon dioxide in both heat treated groups while the concentration of bicarbonates 
was elevated in non adapted group at the end of the As well as, the heat treatment in 
both groups led to lawering the volume of packed cells in both groups. The study 
concludes that heat stress has negative impact on the standards of the acid - base 
balance in laying hens and the effect of acclimatization period was limited in 
alleviating heat stress in chickens. 
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INTRODUCTION 
L.ll.JI 

J:l.;-6 we-~~ o.J!.>"" ~.J.l till..J'J :i?Jii ~I o..Ji->"' 4..Jo:~ '0-:~t;jl"-!~ ~I.J.l!l ~heat stress .;..JI...rJI.l~)'l ~ 
Dohms and Metz, 1991; ) s~l ..J..J:+hil ~l.li)'l ~) ~~ ..::..u.....ll ~ ~ 41.... .Y ~ t....... ~ _,.. ..JA .J ~ ..::..yll 

.(Siegel, 1985 
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(Abd_Elsamee, 2005) u.I.JI ~~~J (Ramanth eta/., 2007) ~~ wJJ ~ ~ o_;~ !j)y...ll .l~)'l ~ 
~ ~j.le.till ~WI ()jljill c} yl~')ll w) ~ ,~IJ.lll 4.J:.U..... ~lji ~~ ~l...a:ii~l JSWI .l:..l ~ Ill ~1_,.... .l:.. ~ 
~ ~ ~...Y)II rl.J.;.jJI .l4Ja.; .(Borges et al., 2003) !j)y...ll .l~ ~l_,.lll U:O_;a.j l ?Jii ~I .]6."11 ~I.):!UJI .l.:>.l 
a.l~l J~ ()A (Guyton and Hall, 2006) (V. f -V. Y) _;~I c} ~ 'il!IJ pH r-ill ~ J.J~I I.J'l"JI 4 ~ ~t....l 
~j.le.Ull ~WI <Jjljill ~~(Buffers systems) ~_;l.lll tJo.l\11 o_;.li J_;.i,: ~ {W} ~J..J.l:!tll w..'-ll jf.j ~ 
rAI (.)A ~y,fill ~t:..J d.ly,.;t¥.11 t;).lrll&i .la..l..., ~fo o.le.\!J ~ ~t:.. w.- ~)..\11 tJo.l\11 wfi!i ~ ~ 

.(Guyton and Hall, 2006) ~l.i...t _,i!IJ ..!L...;_,a....ill ~6. <S.;b I"U;u .JJ.l l? ~ I~ ~~ ).l!l F,l tJoJI 

~Uy,.;t¥.11J ~_,:filii ~b.rll&i Jc.li:i l? ~"UUI ()_,:fill ~JI ~ ~....).;JI .lw..:JI tliJ.;I ~ !j)y...ll .l~)'l ~ 
respiratory U:.. .J_,.b:ijJ panting I!JI.f.lll U:.. J..-.:j ~ ~~ J,l.... i.:.\.D J.l~ l? lJPj)l ~ly,.u.. ~~ r:i; ~ 

.w.,:.fill ~JI c;lll ~....).;JI ..b.LAII U:OI.bJI.,ljc. u-&JI ~~alkalosis 

~ uat.......:l..')ll O.ll~!J jl_j.)ll ..::..~~~I J~ (.).o !j.le.till ~WI wjljill ~ .l:.LWI c,i t.I.JY- .JJ.l LJA!lS.llJ 
JS ~ <;)y...ll .:.~?U ~~ ~~ ~! ~L...I_;.l!l ~~_;~I .ui <S~I ~ W.. ' (Bishop eta/., 2005) r.l.!l ..::..UJ:!I 
~ .l:.l..i:J.I ~I W.. t!J~ .l:!.J_,JS.ll w..'-ll t.SJia. ~ tliJ)J Salvador eta/. (1999) t"~J~l\J t"~~~ ~..'-ll W.. 

. (Belay and Teeter, 1993) ~ei ~\.;.l.o ~ <;Jc.till ~WI<Jjljill 

Rozenboin) ~~J ~ .l~J t"'~J U:O~I e;:L;...lll c} <;)y.JI .:.~ 4J..,.JI .;lSJI wl}.1i ~~ ~L...I_;.lll ~_,.l.:I..J l_;l;..j_, 
l.!lUJ (.)4J~ l? ~"Ull 4J..,.JI ~-i~l _;~'il (.).o .l.:>..\1!} U\11 .JJ.l ~~~~I ~I.J.l!l WU\ ~' (et al., 2004 

.<;)_,..,..ll .l~ W4)1 e,ja~l e;:t.;....\11 

MATERIALS and METHODS 
~I J.>b.J Jl_,... 

1 81 1 ~J 14/6/2010 w.- o_.}iill ~y.:t...IJ J.-_,...11 ~t.;..'<;HI ~~ ~, ~~ ~u1~1 ~ c} 4....1.;.lll ..::.,;y,-.1 
.2010 
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·~1~1 
~.::Jijtc. ~~ j~ ~~~4 ~~ 4.c. y.J~ J.J4SJI ,:Y. ~ (,i.lPt:ill ~WI u}jill y,;;.\.,...,. .J ~~\ ~ljtc. ;.\.£! ~ 
~ (ACTH) .)i.Sll s~ '4-.,JI 0.JA~l J#..Y ~~ ~ w; .(OPTICCA,USA ®) tJ-1 Blood gas analyzer~~~ 
t......WI J:b.:ill o.lP r-1~4 Jl~ ~ ~_;SJI yl,JI _fo.. ~ Radio immunoassay~I..WI Jlt:lll ~ ~_;.b 
(Beuge and ~_;.b ~~~4 ~~~ ~ ~ -l:l4:l~.li_,JWI jf..]J i.J"~ ~} (.9L..:.:.)'4 .(Immumotech Co., France) 0-> 

.(Burits and As hood, 1999) ~_;.b r-1~4 u.J:l-l'ti _MI jfi .Y i.J"Y9 .J Aust, 1978, Wysocka et al., 1995) 

. :vl~'ll J.+blll 
Duncan <)SjJ .J~I r-lill...I.J Two Way Analysis of Variance ~\.fill J!,.lii.ll ..1~1 1"1~4 ul.iy,JI t1h:i ~ 
~W::..I c.>~ ..l.lc. w\..1~ ':/I ~ ~_,.lo..JI u~ ':/1 u\.S .J ~~ ~t.,...JI 0.!-1 ¥.1......:..:.. ':/I w\.3~ ':/1 -l:l.l..:,j} multiple test 

.(Steel and Torrie, 1980) (P:50.05 ) 

RESULTS 
~Ulll 

~l;ull ~ u.J:lw'ti~I.J ~~)WI_, _;l;.Sl\ '0~ '4-.,.Jiuyo~l c..>j'ww ~ U\ri.J ~J..rJI J~)'l~'i.:i :(') rJ.J JJ~ 
. lull 

.(,)-<""' 

UJA;i~l ~\+.l~.l.i_,JWI ~~ &_;.lll ~_,....!\ 1);4~1 

(Yl/ J.,..J,All...) (..PJ/ J.,..J..Ail...) (J..'. ·lr'~-"'u) 
&,fo ~\.tJ ~~~ &.fo ~\.tJ ~~~ &fo ~l+i ~~~ ~~ 
~WI\ l,;.»iJI l..;~l ~WJI ~~~ l..;.»iJl ~WJI ~~I ~.»lll 

0.105 0.07 0.088 0.26 0.2561 0.1991 1.74 1.75 1.64 ~~ 

±0.012 ± 0.008 ±0.0006 ± 0.05 ± 0.014 ±0.0086 ± 0.90 ±0.012 ±0.09 :;~1 

A A A B B B B B B 

0.08 0.05 0.0996 0.1792 0.2994 0.1883 1.61 1.73 0.361 :i....l!'JI ~~ 
' ± 0,03 ± 0.03 ± 0.011 ±0.004 ± 0.011 ± 0.036 ± 0.17 ±0.06 ± 0.86 

A B A B A B B B A 

0.08 0.03 0.084 0.2164 0.3194 0.1834 3.28 6.26 1.67 ~~~~~ 

±0.019 ± 0.014 ±0.01 ±0.02 ± 0.049 ± ±0.74 ± 0.73 ±0.09 U.JA 

A c A B A 0.0255 A A B 
B 

.( ••• o~l) ~~ ,;,fo- .l.il':-~ UJ.J ~ ~~ UJ_poll 
.l.&.~/O=<.:.UI~I ~JIO. 

'-"""4111 Uai.JI ± J~l ~ ..HLt ~I 
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.~1 J.J4St.S.fo.w. c}UYIJ ($)~1 ..l~)'I..J:t.!'t: (Y) ~J JJ~ 

r~ otJ.HI r.~fo- ~~~lc!iU~Ir.Jfo- r..HJ.,....\I!IU.J:!I r.1fo-

(Jll/ 0.,..~) (Jll/0.,..~) (Jll/0.,..~) 

oJii ~lf.i ~I -\I •Jii ~lf.i ~1-\1 oJii ~lf.i ~1-\1 ~~I 
'.AW.II ~~~ ~~I '.AWl\ ~~' ~' '.AWl\ ~~I ~~I 

1.13 1.15 1.21 4.18 4.52 4.68 146 136 145.8 ~JA'I"A 

± 0.04 ± 0.11 ±0.04 ±0.26 ± 0.29 ±0.27 ± 1.76 ± 6.90 ± 1.62 ·~' 
A A A B B B A A A 

1.20 1.47 1.05 4.06 4.98 4.40 138 142 144.8 ~.,........ 

±0.05 ±0.10 ±0.12 ±0.26 ± 0.35 ± 0.52 ±2.96 ± 1.94 ±2.08 
t.h)'l 

B B AB B A B A A A 
., 

1.28 1.04 1.09 3.32 4.90 4.64 146 132.8 140.6 ~~I 

±0.04 ±0.06 ± 0.07 ±0.03 ± 0.14 ± 0.25 ± 2.50 ± 5.36 ± 1.56 Jfo.ll 
US:,.. 

B B AB c A B A A A 

~.' (· ·•>1)~1 • ~~\1 ~ • ·Ul:i.i...Jtu ~~ ··- r.J~ t.J~ .J ... 
.~~/•=c!IU\~1 JJS:. 

'-""'\.iill ~~ ± J~ll.f.$ ~ &JI 

(rJV.. '· ·t~)c.w.P.~' (%)'-~..>·11 ~~~ ~ 

'.AW.It oJ!i ~~~~t,.J '-i~l~l-\1 '.AWl! oJ!i ~.»ill '-il+l '-i~l ~1-\1 ~~~ 

8.12 8.32 8.07 36 35 37 ~JA'I"A 

±0.90 ± 0.012 ±0.45 ±0.94 ± 1.41 ± 1.30 ·~' 
A A A A A A 

8.61 7.73 8.36 34 25.4 36 t.h)'l ~ JA'I"A 

±0.17 ±0.06 ± 0.86 ±1.11 ±0.74 ±2.11 

A A A A Be A 

7.28 7.26 8.67 35 28.6 37 Jfo.l\~~1 

±0.74 ± 0.73 ±0.09 ±0.84 ± 1.32 ±0.86 
W_;.. 

A A A A Be A 

.( •. • •~I) ~~ r.Jfo-~ ~ \1-J.) r,rlal Ul:i.i...JI u~l 
.~~/O=I!IUI~I .l$. 

<i"'\.iill ~I ± J~l ~.f.$ ~ r:iiJI 

I 
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. .;.lc:-l.ill-~WI CF.fJ''il .;:.;k.. ,_; U\11_, .;.Jiy-11 ~t.r,. '/l.)t.J'U :( t) ~J 1.\J~ 

pH (Jii/JJ.o ~)Hco3 (~J rlt)Pco2 (~Jrlt)Po2 
i.;i ~ ~IJi i.;i ~ ~~~ ijli 4f.l ~IJi i.;i ~lf.l ... I~ ~~I 

~lll.ll ~~ ~~I ~Wll ~~~ ~~~ ~Wll ~~I ~I ~Wll ~~I ~I 

7.38 7.39 7.45 20.88 20.92 17.28 36.4 31.6 34 70 67.8 69.8 A.c..Y"/'A 

0.02± 0.01± ±0.02 0.80± 1.20± ±1.13 ±1.60 1.96± 1.81± 0.94± 2.63± ±0.78 o~l 

A A A BC BC c A A A A A A 

7.44 7.26 7.43 18 22.70 17.24 32 22.8 30.2 67.2 59.6 67 A.c..Y"/'A 

0.007± 0.01± 0.01± 0.46± 1.04± 2.42± 0.44± 1.15± 2.50± 3.89± 2.83± 4.61± w")'l 

A A A c B c A B A A A A 

7.51 7.25 7.56 17.48 29.54 17.08 34 19.8 33 73 54 73.2 A.c.~l 

± 0.03 0.01± 0.04± 0.73± 0.07± ±0.98 2.54± 1.59± 2.09± 2.34± 2.70± 12.29± t.li,;.~l 

A A A c A c A B A A A A 

(• .o>l)~l • ,),.jc.~U) ··~1 · _;=..11 • • - • i.J~ ') ~ UJ 
.~~/O=.:O.UI,J:;.:a.ll .l~ 

<r"4ill lhl..ll ± JA.&ll ~ .J:L'l ~\ 

DISCUSSION 
J..J.il.WI 

~~ 4...J:.l\ll ~ ~ ,AJ'i.:ill J)l;. 0-- .ill~_,_)~ ~l:i.l';/1 ~\.ill~ 41... ~till 4JL.:.u.o ~b ~~~~ ~\ ~~';/\..\"';! 
~~ o-*1 ~ ~ .JJ:!b.ll ~ ~\.p,-)11 ~l:i.l ~~.J~ ~! 1'~)71 ~ y:..llt: oJi.:..t:JII~ I~ (Belge et al., 2003) ~ 
~1_, 0)~14,y,} ~ t....b ..\":! 'i~l va~l 1:~-lll.} :i...-1.:.. ~\.p,.';/1 tl~l _;W..I_, ~10-o -i.J~I ~~)II..\"';!~! 

.(Puvaldopirod & Thaxon, 2000) ~ ~l:i.ll .solA~ yy 

~~'I' uw )IW 1~_;.. ~ 'i~,_, ~~ li~ ~_,...~, o_,....~l >-fo.y ~ ~~ tLU) ~! (') J_,~, ~ 
jf..},} \.;_,k.... tt:.W) ~ ~ ~'t.:illlijiil ~~~ J..c.~l 01 ~1_,11 0-o ol ~ (Olanrewaju et a!., 2006) 
.J#- J..c. ~~ lJ.o ~I uk li~l J..c. ~ ~"W ~tt:. .s_fo....JI t)S1 ~I o~\.: 4,j .JU.. y.s.ll o ~ ~ _,...11 UY' ~\ 
.Jl. 4.Allill j) .~~ J)l;. • .1. •• .~. I . ~ :i...J ~ •:IIJ,.} • \ . _j . b:'ll 0 ~·~I ~ -'1 . ..I, · .. < - ' tt:.\.i'l \..::..1 .. 1:.\ ·:II w. -'\ ..rJ ~ ~ .r.- '-# UJ . ...r.o--u •. 'i!"' .,--~ ~ • .r- UY'.N ~y tr .J ...>r"' l.r' .r-
~L:.. ~Y.. ~~·~~_,...II OY'~I,.s_,:k.. till) u! .u\ o_,~ ~~....,WI •J~ v:oyLill eft oc- ~u o.fo.. ~ L.. 

.(Beige et al., 2003 ) ~! J,-ji L.. J.!Lla:u .llr,.'il 

UY'~\ jl.)) ~ o.J:!o!SJ ii_y.u'\1-o li~YJ ~ Uu....ll ~ rl ~ ui.S ~1_,.,.., l.+,!_fo y.fill 0-- t~ .;1 ul ol.pj)t\ w.il.JI lJ.o 
'i~l 'i~l jl..)'!l ,} li.):!-IS •~'-:!j Jj!J~ J)l;. dlli ~--' .~L..~\ ~l.:..lll li.illl 0-o (ACTH) ~~ ·~ ~_,...11 
~., ·~.l£:. tl~luu 1~_, li.l:!~l •.J~~I ~ J_,J:J.Jfill JI..)J ~ li~YJ ~ .;11 y_,fi.ll tl~l ~10:!-: u.o_, J_,J:J.J_,sl\ 

.(Guyton and Hall, 2006) ~~ oy.t! 0-o J_,_j:J_;_,s.ll jl_)) ~ __,..., ~ o~ •~Y.j .llji ul 0--~ .::.~10-o 

0-- JS tW.Ji ~! t.?~Y. O_JJ~ t.?~\J JJ.};!J.Jfill j\_)) ~l t.?~Y.. ACTH LJb. ol ~) Olanrewaju et al. (2006) _)L.:.I 
J.,...WI till.J)IIL.>--~, ~.lll J,.a.. ~ .l:!\+,!.lly.l.i_,!WI j#.j'J ~ ~~ ~l:i.ill ~)1... 0-- 02,PCo2,K+l ,Na +1, Ca 
w\.:aS _;_;:..j C? :i ... ~.J""\..ll\J .JJ:!b.ll ~ J;.b u.JA-lll c~.J..»1 .::.'}~,; •~'-:!J .illUA. ol o)yJl ~_;......!\ L#-_,...,...JI .s-ll 
•~~~ ~I~~ uk ~~ 4J~ 0-- ~1_, Reactive Oxygen Species (ROS) ~~~~_,";I t'~lu.o o~l]i.o 
~_,ll ~~~~I ~4-:!.ll.li_,lWI ~~.J Lipid peroxides u., ..... dl ui¥J..»! .J~ u-k J,..-:i_, •~ 

'i~l_, roll\ J.,..... CJ.J:l-l'tl _,IS jf. _jj uk 4Jij ~l:i.ill u....&..il ~ p(Husveth et al., 2000, Puthongsiriporn et al., 2001) 
• o"''-l,···''·.l.iJ'WI ·w "lh:i:iU.W...:i-.~\.-4> tl:l~;;.-.i · ~ · t.-\.,;..;; \·~ 11 • ·-"1\~u..h.....~\ ~ ~ ~ "'::"t:""'':l y ~ t"' <Y. .. ......-::- <.£ J I"''"" ~ UJ IJA .J ~ U"" Y'"" . ------ ....,----

~_,";~&.\~\ ~\y ~ ~4-:;..?lJ vap\ ..uc I.A.\_,:;...... y~ ~1_, ~I ~ ;;~)lj o~~l .::.t.py.ll ~\ t)y,~ti~l 
~y.ll ~~ ~! JW,\1 Jy;..JI ~~ u-- J.M ol ~ ~ .::.tp,. o.lc:-lJ.o uy,u'U)SJI t.S~ ~ 41... Jj:,J ~1_, :i.JWJ1 
(Blagojevic et al., 2011). OJ:l~ti~l ~ l.)-Qt.:J\ } .. ...a.JI ~~I .)t.J'i.:ill ufo. 0\ ~ _,1 Glutathione disuffiect 
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~. ~i'lill ~~ ~ ~w ~1..:1'1 ~~ l)l.fl J)U.. u.- .ill:IJ ~~ ~~ :Ujl..,.. IJ..JJy.;.JI u.- o~l )~'JJ 
.yJI.lll o~)tl l)l.fl ~J oyJI..J~I (1:4 Jr.li:i:i JI__,.JI e~J Reactive Oxygen Species U,.iil ~JYI.!Ll....:.l 
(Soto-Salanova et al., 1993; Mckee and o~YI ~IJW:....,l ~4S~I e~ ~J o~J_».JI ) Autooxidation 
~J Jl..,..ll o.l.\ J)U.. 0-- rJ:! Jl.r,..'/1 ~~~'{:j 0-- .l:JIJ :G...fo.JI w41.}w.'JI Jfo:i!J Harrison, 1995; Ruiz eta/., 2001) 

:~J ~ J,:..ly ~ J)l;.. 0-- f1i ~till! o~YI ~IJL...:.... 0 1 .~ ~l.lll :Uji__,.JI 

~YJJ ~WI ..J# WlJI ~)lcli:i.ll ~ ..b..W:i l.J)VJI :o-)l.....l ,.., )t..;,J hll ~~ .L hll · I · . . ~· J .. '- . ~ ..JJ . . CJ"" J .JJ . (.)4:! t1'" 
(Aydemir et al., 2000; j~ .l:!~JI Y.y.JIJ J.!~J..>.H 0J:!-l'ti_,}S.li.J 0J:!-l'ti_,k}l ~ c;tl!J ~l.lll ~YI ~IJL...:.... 

Sahin eta!., 2002; Ruiz eta!., 2001; Puthongsiripoorn eta!., 2001) 

o.l\;J ~ r.ll' ~ ~ uc. ~"t.i 0fo 01 ~ r.ll' ~ I" -*"'l:iy,ll 0 .>.l1 ~,; o.l\;J 0 1 h) .ll! ('~') r5) JJ.;JJ ~4 ~~ 
~ ) • ..\il W: .(Ait-boulahan eta/., 1993; Borges, 1997) IJ)yJI Jl.r,..?lJ ~yo..JI ..J~I Ji! u.- ~>WI~~~ 
.ut...\i 0-- 11.lll yYI ~""~.cYI ~~ c; _l:.li:i ~ I'J.ll ~I .J~ 0 1 us,..; t,::.u.JI J,i.IJ .l..J'!"__,.JI r.J:!'o"l:i_,JI 0 >.!1 0 1 ~) ujh4}1 

.(Smith and Tetar, 1987 ) l'.lll ~I' .J:!'o"\.:i _,JI t li:i) ~I 

.:,L.l) (Deyhim et al., 1990; Belay and Teeter, 1993; Ait-boulahsen eta!., 1995; Borges, 1997) ..J~I J!J 
~I Hemodilution r.lll ~ ~.ll O..)J~ 'i.l!IJ Na +,K+~ ._,.;..\.i.;;...jl <.!:.JJJ:o.. ~I Ji ~j)yJI .ll.r,..?lJ u-<oyWll 

.IJ)yJI J~ ~UI~I.U u-'op ~j.lll L:.J5_,ll ..>.!J'ti.J) I~ ~>WI ~~I~ oJt,j 

"l.l.:.:i:i ~I o~ • • \.i.;;...j\ ('I') ..i J .l:JI · h-' .ll! .lll . 4 .•. n<ll ~U I · . . < .~1 Lu...llu ~I (1:4 ~ • • J (jJ-l£A ~ ,..J J . (.)A y t" r.r ("J::'-""....... >.! ~...)"' . . 
(Allahverdi eta!., 2013; Taylor and Hertelendy, 1961; Parsons and Combs, 1981; Van de Velde et al., 
:Ut.:.. 4Jc. ~ ~IJ ~t.;....ill ~j)yJI .ll.r,..'/1 :i,.p Hyperventlation A,jj\.ill ~I U:J :i,.jii 0fi:! 0! 05...:! ~~~J 1986) 
.lll -_j . b<l! . I · .. .:. • L.J.... J,i.l.ll! L.... . M)l . C02 . .q ~~ ~ . -~ . 11 •!ilill 4..:...W tw.ii:ill :G -'~ 11 . !" ...,- r J;:'-""~ u.J:! ~ Y <';4 • • (.);!JJ I.JA wY....rw • c..r ~ w . • .. :!.)"'" I.JA 

Y,)l;JI J.,....;.b uc 1'~1 V"'l.....:.:i....l 01 .l.;o-J y..l ..,..U4- 0--J (Allahverdi eta!., 2013) ~I o~ l)l..fol !"~ ~~~IJ 
.(1996 '0J.ftl.JJ~) (Deaton eta!., 1969) 1J)yJIJI.r,..'/14,.J'i'• .»f.~~~ J:i:10l ~ _y1o ~'JI ~ ~.J4J:.ll 

Jl.r,..;::t..l ~~~till ~jYUIJ ~~ .l.J'Y .li Jl r.lll ~~~)~I .l.J'Y ~_,i .4....-_,..-y.ll ~~ ~ J.la.A ~\.i;.JI y,u.. ~I 
~~ y~ ~_).;. c; fe+ JJ.l:!.l:JI 0>.!1 0-- 0.Jfil J\Jlil ~) ~j.lY 01 05...:! .l~ '/1 ;jjL:.. 0lj) ~~ I'..UI y~ u-k ~j)yJI 
I_);JJ. fe+ 4~ ~I jJ.l;!.l.:o..!l w.J:!I ..y5 ~l:i.! ~j.l.ll ~_,JS~IJ 02- ..,.Jl.JI ~JI Y._,.JI 0~1l.>J.fl.J ~JYLJ) 
~~ c.;J~ L.... ~~ l'.lll Y.~ :i~.'.ie:l ~ o.l.J-i"_,JI 0.JA.lll o~L.l) ~~.l~ u_,... .u\.!, U,.iil .JJ.l.;JI u.- ~J' Y.y.JI 0fi! 

. .:i....-.,..-~1 t,)WI ~ ~ ~ 4J.... ~ I~J (Emslie Smith eta/., 1988) 4.lb.:i 
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