’Y‘*VUL‘L.‘JJ_ “ojw_{'}béjlé? 64493

sbandd gheaid 93 gasl (lsay 9 o g 13U (93 S 50 99 90 Gheasd (o 53
2030 9 S5 919258 (A ilatie (oS (5La 42 92 59 duw jlals 9 P33
89S Jase ilkidlas yil

® el e 57 b 0 s sl wae T sl yacnal s sais (g se s ¢ auia gune L,

AVAV/YA oy '@Ju AF/IVIA sl '@Ju

s S

.

@8 9 Ssisel Wi, o 5 S5l G 5 b lacawl sl s asS deSe LIS bl dallhe (ol 51 Baa
Oped & 9 ¥ 5kalS 5 PI3 slagaiis i sardi st sisal (obio) lanls © A slada s pusren il Goos sl
s Slen 5 (GRS 5 GBS G g) G5 e 99 L YXY o, 53S6 Gl 3T o Hu couly solaS shis 5 sta s kB YY) glis
35S Slea b 30l Lol ok B 5 (somm asSHS 5o aSeuSee Toee 5 Yo Ve i) G sl —a S pite 5 agS
s S eI (K555 WYY i (g8550 50 soma 4 5l 380 o s58l b O30l g0 0508 GE Lo suliieal HILSE 5a 0 a5y dakd V-
Sose Ldigal 5w S (soltse Gu sl Guose 51 g el LaSolul aline slas s S slassiy (los 599 sleml Lo
“JsSul s (¥ e 5 eSS, S DB o HuES o e (So5 el 008 (B LI 08 S 1B e glewa 5 sal 5 (50 58 ge sles (oL
oo 51 suliieal b osun a5 S s (il 38 Jeols s Gulial 53 wwa S pdnledT slass K 5 Gugaem nl Gussr sl sla
So5slsaiad B Grinad aas o (Al AE S slada sa usrin B s sl @8l e BS i oIS isnie —a s S
S90% Olse @ 5o a s S e (a8 L Lols GRal38) G s 30l G s sl Bl 5o 1) YOLuwlS 5 P53 0 g5 ol Ol
il G2alS gt g 0l

S «S5550 5058 QI < s 8 e s F Ll PS3 s suals wlals

PRV

ﬂ@‘ﬁ)))}# J.Q_l‘ n&nﬂ: J.M::L'dc b‘) b 3}9.-
o3ls W)l Lo slay Jolie 5 L 5 398 0 s s
Ll o oS Conl Glodes wug Lyl b 5 spd
Ao Jele s cwl_i ol 4 Sl (Ges3ds
C“’lf .:J-.zf_}\daﬁ ! C"JL" S ol Jele ¢
@ Alge o Lk Oolite 5 ek Dl S
3 Sl (SSded ok, Sl Sose

S faeds 5 S S Caie S J s

U5l 5 el 3l Olge 4 5 ol o 03 28
bl A3l s e le s g3 C S Sl
(e mle o 5L s Camer R4 g L
2 Al el o slas A s cs ) 280y
“r bsolen 555 5l G e S ok s
3S5ee Bl sk S 58 Jol Olekl sl

)‘ CU: &U}S}.b)\:)\jé J}.LE.AJ}')) w‘ n&ﬂ::

(J s S )

YY | YAV Glicas) oF o jlad cadaylga 0590 (4l yal (oSidi jusls dlas

E-mail: hmorovvati@ut.ac.ir

15 oKl (S el (oSS lB Sl ol S5 g gmils
Ol oK (S sls ($0AKEls il e 05 F sliul

015 KT (Kb el (50dSils sy psks 055 sl

O oils Blow sl s b g pls psle 0n 8 Sty

g oK (KBl (0SS cly p ks 03,5 st



s sl b 31 il il Ji (sl el
"l O e 5 el s fsl Ol
das s balisie ol s el A5 sl
2 (Gheisari et al. 2011, Toghyani et al. 2012)
23S Kbe Oh (i Gose sele ) e S
O35 Gospe Al S 2550 o 5 A e le
1404 Ul 3 b bl s sesle S Olge 4 058
QJS .(Schwarz and Mertz 1959) ol sl 5,15
O 03 5 Sl (o S gy 53 (Sobae (Godla (o S0l 3
Pechova and Pavlata ) 555 o ol oy s s
2007
(a3 ps S 45 Sl sld asis g w
Wl e 53 el slandi S Conlm A1
.(Muhittin Onderci et al. 2005) &S o Jos gl
Lyl b Co oS S8, s Cl ey OliS Slalas
s ORIB el il Ry
2388 Gllles o Ll e a8 g 2 S5, S
53 o 33 03 Ll el 4y el bl
el SR s s S, S tals el
bl g~ 55 . (Sahin et al. 2002) cowl sl sunlive
A sy el jled 0s 2l SSOL S LS Sl
CS 3 S e 5 pyed 3L 55T 5 s
salie glatn SO lacaw S 538 5 Conex
asdllas -pl 51 C3aa (Shini et al. 2008) .| il
A0 5 ssunl a8 305 S jaie SIS )
3l 3 A el iS58 e o (SAS O S
Cilaze 2355 Gl sl s SO

S 0kl S5 L s b L Wl

S sy 53l
23 s 3 GNES S e 5l ol S s
Ko s sk ol A 4 Ol oKl bl

5 5 05 G5 e o L S5 L

Qb&q.h;é;jaw‘f.\b@#\-é)

o3 3 350 Gaate O L il 0 B A3l (SU55) 5 sl
GoliSolml age Jolse 51 SO0 A5 ess el L Lles
23 Sz ol Bl s sl dy L, e I
3 oSl glad=ls 5o ok 4 sab Ssn ey
b Sl ks (Rosales 1994) il o S5 sladS
S e sy j 08K, = L Aol
ooz Al Sl b Sl ol Sl b
- ok ol s g gLzl I SO e g 2
35 5 b o il 3l ol 53 &S AL
335 o o5 Jypen ol 53 01 (Sypme SHE
O ity o 53 5 STIS Glgsl 3 o s B e s
B slacaw ) gladshe Loy 5 catle 5o 5000 )l 3
SSaia F s 4 A3l e LIS AUl s sls LiE
Wl 8 i Esk 03 5 s im0 O3 S 4
B L8 Gl e U s XS
sl oS ooi nl s b e ool S oSaws slesl
S e Lpd o s 2B o I gl
38 o S5 L) Sl a3

03 535 el olSs 53 (SiS uas l  2
A oS Lo pm) Ks RilE S
2> SOl AS 5 (05 DR e 054 S50 S
ol 02 LIS St s el oS 5 Sles
S o S s S das e 0L 35
.(Shini et al 2008) 55 5 » ool sladshs 5 Lep il
S Wil Os3LS ks i SJUT 05kl S
Sl SKam s Sl o cl GVsb Sl o
e oA el sy (Spbe 5 Sl Glagssles
B e e Y 1
Gropp et al. 1976, Tarantola ) Lib o S50 slewy 25
(et al. 2004

ol oS TS nlsl g lises gla i,
Cose weed ) 03 5 sk Slade 5 sl s
PP T Xy B e R PRCHR U

ol 3B 35 e Sdee slpe chile ale S5

APAY lisey F o ylach atu jlga 0599 (Ol ) (oS juals ddas || VA




ce b3y 9 e B o SR P 58 Fed (o g

o3l3 13 3L plem s 5 SO Gines 3L 55 sl
T e 4 U3ses S DAB' L laadlsl e LS
ﬁjQ@U@)Muwﬁbﬂﬁﬁ‘@é
psisel 3 1 Pl L S S5l S oS pilan
e by st ke Ol L g ean g ase e
Sl 3 e sadshe

Loy oSS 3 03 oo st 5 gen

S eals e

2> Sl e Slheslimad by ol (slo ggd ol 52
LS oled e e e o

o sl s ol Sl ladpel
Lol Sl Jsane ol (b OT Cilae 5 ooss
S el U (s Bl (6, S B L Sl eslinad
S e S 0-F Culis @ pla i o s SC ol
~S e ale 55 s S A LL sl B
maalllas g B S 3 sl kS Sles (5l
e P RU ST RS ST
eolinal "o Jlaas oSSl 8L sla
e St Sl eslial L adlas pl slresls i8S
S5 bl oLl sy (V4 wl) SPSS (ol
S lls T ey S o samlie g S
S5 alhr Glamlie glaosesl O s & 5 b
e sk 4 P<e/e0 e L5 S 5 eslinal 55
A a8 s ey S e (gls e lae

S n «SSdnp 5@ Sl

SladsSsh s 5 Golsime i (St sh) 50 5t
il 1y s S oS & ilesl lasy S (55l
e el Lol i sdalie sy 03,5 L e S

o B o goled Sol s S8 658

1- 3,3’-Diaminobenzidine
2- Dino-Lite (Dino-Lite Digital Microscope,AnMo
Electronics Corporation, Taiwan

va VYAV Glicuay F o ylass ‘?A‘JL@% 0,99 ‘O'J:’l éai‘};ul.; ddas

o) eisie —ps S mia Ol ps S e sler 5 (A5
2 Copr pSLS 55 p S5 e Teee 5 Yoo devn
oy 4kl Ve 5 ST e b ol Sl 4 b LG
RICRVCHVS] arh 3l JS s il SIS e
Szl 5o (Sasly b ool 5 Lad 28 05
s Ol laonr b S5y W by i
sAs an S Loy 5, YV hasd Ol Gde LA
o 4 O3kl S5 0 SLS 55 0 S e V0 035530 L
o (s ) Soa WYY e enss o
Os3kal ;S5 e (Lictal 2009) L3 Wl 550 5 58
ﬁ:meM@&uﬂjQ&S/dbuaﬁj\
B a5 oo gl 5 bl glaer .ol aalsl
Lo esls 13 08K slasl s s seoss gl
e glaes S glaedi ooy n Sesss sl s s
5 AL SOl e oty Sansl esliad L
5okt @l g e U s Jold oS e sad
dosn Vvl d oS ol gl a4 oL
A3 Jase
O Bl bl ety gl Gl Gl
- Bl gam s £ gles 53 aids YO spd (g s S
Venticell, MMM, Einrichtungen, ) 051 s 31,
WJsb S iy & e L> Ol (Germany
47) U Js5 slachle 5l eslinad L 5 alssomll
~T (A3 00 5 A3 Voo s Av s 3 A o3
e Dl Bl 5 05T a3l g LS e
GokeS SO Jgdse aslsl 53 5 edlasl Vo mM
(o Aol b Ao 3 2 /0 055508 ST ) 5lAensS]
MeeSsn 048 S5k Cmse (plod il =y b
5 5w 3l g 4 LT Plis e A2 S
Biocare, ) 4 5LwlS 5 P53 (slagsb 5T L Lolaze aals!
Jolos U ablis o)l (SO 423> 10 s 45 (USA
A3 V0 Cde 4 bdlul s iSOl LT 4 L
5 OV sl b st b b sdhime

a Bl blis Tl 5 038 513 A o sl




os S Gl SIS WSS el s
b 3 et I feote 4 (25 S 03 e U
Sl e S JeSe S plres S sy alS (ool e
ST Sls5e) Lsls 0L (6l me il 5l sy 03,5

0 )

OLSes 5 (G50 (e cpdiin fona L2

CJLLJJ CJJSJ»&.AASJZ;SaJ;)J &5;6&4})}
sly Olas Al ol s ssb a4 dng 0 S
Coae b S ced OB, gadss (P</00)
LS”).U”.‘ BE P<+/40) 6)‘)@# u,';.dsls ‘NJS —alizes

S s e sl d SIS oS e i

H,.L;1 P
[
14
] 152
i
| ; I I
1ag
- I I
344
B e mad JUOGR 404 3404 I57 3T | 52 BT | A522F | i 14 | 25+ 91

Sz o 2B o Glme Sl £) (nm) L) slad S8 s » r:ﬁ JoSo 5 S5 pd A5 1Y e
=Ty

AP<2/00) sl Hls e aslia b Dg = b L Kile & sli5 ca-b

guﬁa e}; D Yoo c‘,; e}; REA RN c‘,; e}; XN c‘,; 6"; Ri ‘(JJ'S)J':"J:‘ Q".\AW Q".-\..t 0‘3; A

ARER] c3;+w50};2/\g*"' c3;+wﬁo};t\/g\"' c‘g;+‘;.'.se};

190 RIE b
180

170
a a a
160 a a & a
140
1 2 3 4 5 6 7 8
Y53 ki 155.87155.13 156.6 155.95184.72161.91164.48 163.55
oo Ol Sl 2) (um) 5lid sLd S @ 550 ou R psS S 5 SSdnsd S 1Y Llases
S sl g g 2
AP<2/00) Sl Lls gre s e Sy o b b Kl ol ca-b

I gu:'..'.s o‘,; O (Yoo c‘,; e}; RENA RN c‘,; e}; R EEK c‘,; e}; R ‘(J;:‘S)gf':"}é‘ g‘,.\.}j.::g‘,..\.: 0‘3; A\

ARER] c‘g;+ﬂo};2/\g*"' c3;+ﬂo‘,}§1\/g\"' c‘g;+‘;.'.se};

Fes S

o

AYAY lissy F o jlach cans jlga 0599 (O gl (oS jaols dlas || Ar




s b 5 e 2B e s (S5 ) 98 S (o)

oSS s

120

a
100 a a a a a a
8 b
6
A
2
0
1 2 3 4 5 6 7 8
oSS oké 9481 9434 93.83 10141 684 9031  90.65 89.36
oo Olas Sl £) (um) o5l LS8 o fou 5 kb 5 ops S JoSe 5 SSdpid 5 J T Slasal
S8 G g g U
AP<2/00) Sl Sls gre lis i Dy o b b Kl &5l ia-b

‘d“""’ e_g; 0 Fere f_,; e_g; F Yo f‘,; e_g; R RRE f‘,; e_g; :Y «(d,-s) g;"’"f" d}Juu.....s KEEY 0‘3; R

Yoo f";-'—‘fg e"; A Yoo f";-'—‘fg e"; R KX f";+‘;.'.§ e";

e S
o o

o

o

o ‘51‘“’? o 2B s 03 W SIS et 0SS5 s ‘S‘Jﬁb‘f’ o f‘ sl ) JS2
(235 e gilor (501 K5)
it6 c‘;ﬁ 6_’; 5 «“"' f"; e"; t4 Yreo f"; e"; 3 A"' f"; e"; €2 g(d}’(.'S) ‘;;.:"};‘ QJQJJQ"% e"; :it1

Yoo f";+‘;ﬁ e"; 8 (Yeen f";+‘;.'.§ e"; 7 Neee f";+‘;.'.§ e";

DB gadis (P</00) 3y Lol slaes S bl s 2 s g5 3L 5 P53 s 0L
L PS3 e Ol psS e plan L 55 oo O3 S 5 Gl Lo S 23S slaer pr
(Y JK2) «(F Sls50d) «(P<e/00) sls 2als SR CS VPPN PN GGt P 035 JoSe s Lz S

AV | AYAY Gliaa ) F o jlach et ylgn 0 590 (O gl (oSl jaals dlas




OLRer 5 (F3 0 (e cpin s LD,

p53

[ |
wm o

poge el gl
=

=

(=R Y]

[+]
a 8
a a a
1 2 3 4 5 & 7 ]

p53 12 125 1075 125 3475 13.75 125 13.75

Saz sz g 2B o ot PI3 lad s Gl Sl pul ) slaws gy S oS 5 S P A5 510F Slases
(pr ok 53 31ax) (2o S

P<2/00) Sl Sls gre lis e Sy - b b Kl 5l ia-b

S e S D e s S g S F Yo by S e B Nev S 0s 80X (8D Gagil Oad S5 Osd 0s 8 )

Yoo f_,;+u:.:s 4_3;:/\“’"' f_,;+u:.:s 4_3; R KX f_,;+u:.:s 4_3;

s [ O
S ez sl s ot PS3 slad e S s S JoSe 5 Sidad S ol Y IS
(255 wy 3lhmSt s 5 OV L ST ol &1
:t6“_,:.;su,§:t5x~~~f,,se,,f:mmnf,,se,,f:wmnp,su,f:tz‘(J,:;S)usa,jsta,.aw:.;saﬂeu,f:tl

Yoo f_,;+u:.:s 4_3; 8 (Yeen f_,;+u:.:s 4_3; 7 Neee f_,;+u:.:s 4_3;

LS Cow OB, gadss (P<2/40) L3S Ol 3 ol sme all (Sislpse i Wl

bl glaes S ol Loalie 3 (5,5 Cdl s

VWAV Glicaoy F o jlads ada,ylga 099 (5l gl (oSl jaols ddas | AY




s b 5 e 2B e s (S5 ) 98 S (o)

caspase

35
L 20
B s
10
5
1]

caspase | 2705 | 2RTS 2.5 4175 | 2925 | 21935 | 2975

SLBax 5 e g ) e Cuie caspase slad she (Glas G 2l 1) ;t.\,sﬁp;k}..sﬁ,&_j,sﬁ}gum;t 0 3508
(gr Foide 53 5las) AT

AP<2/00) Sl Sls gre lis i Sy - b b Kl o5l ia-b

R 0_3; 0 Fere f_,; 0_3; F Yo f_,; 0_3; R RRE f_,; 0_3; ¥ (dxS) 98 Dok A5 D9 e_gjf R

Yoo f‘,;+u:.:: OJ;:A‘Y"' f‘,;+u:.:: e"; R KX f‘,;+u:.:: e";

= ' '- ‘.‘I.

Slaaz gz g 2 s ﬁw;‘-«‘s dwal-v r_m_,..,, =‘~\~f¢:;5 J*S*J‘Sw.slyﬁwf‘ sl XSS
(23S @7 51amS 5 0V b ST 3L 5D 258
6 (A5 e_g; A5 Yoeve f_,; e_g; 4 Yoo f_,; e_g; A3 Nree f_,; e_g; 12 (J zS) 298 Bads A5 Oyl 0‘3; 't1

Yoo f_’)s+u...'.§ e"; 8 (Yeeo f‘,;+u...:: e"; 7 Neee f‘,;+u:.:: e";

&

—=
Macario ) Lyt o Jld A5 4 by pe glals 5 A4S I o A e SSslnsd S5 el B
L DNA WT .(and Conway de Macario 2005 ol s .»qu.a Loy n aeb ltle o8 Crse
(oS gt b S Slaply O e Jul g Ll elen Sl 205 lamaly S SSS L
S L O3l s Gl 3 s131 sl ol 53 s W Sals Jele Jseme 05 Ol 5 5 s

AY | AYAY licuay oF o las ‘?““JL@? 099 () gl (sSudi yasla dlas




2 Y LelS 5 P53 lagts g Ol mhaw e
o5 W L3l 2d S Slaar s g 2B o
Olen 53 1y Sl e el 31 05l 385 L 5553
adllas pl js i Gt laey Sy ey o opl Ol
Oiee Sialpl SoLld Yot Laasl ol 5 sls OLES
by S3dpss 5 W Clse sl s p
B bl 53wt ol S Wil 0s3kel S
Norrman, David, Sauter, ) Lil . in: ldlae
5 obacil oldles  (Hammon, & Blum, 2003
sy Ol il b3l (slaes S 53 (62 585 g0 st
o3l dals (glaes S L alis ;5 25 058 5 &S
S S oS asl R gl gad S K5 S
S JUL gladshe s sl Wis e sl nl LY
Al Kl
JoSa 035550 &S us S sdalie ol candlas o
o5 Wl Bl QB oM e 02 S
s Ol Sl e O p5lel S b S5 s 5
OF JLis @ 5 5 o slaes S 3 5lwlS 5 P53 sl
LS sbadsbe 53 Ssal s Ol 2al
03558 b e 0530 e B S oW
A5 S e o3l i o glaeg S s 0 S JaSe
S S ctisls LS 5 s S L s e falS
Vo 53 psS ek S3 Ol gokiS b sl
- s S M e Yol S ol sl
Onderci et al. ) LiL . £35S el ad 5 SIS
O35 p35 JoKe a8 ol esls GLaS Slalas (2005
Chang and ) das o 2l 1, o &b chw 5 O
slial oy S LeSa 5 S SUls> 3 5 (Mowat 1992
Gl et s 5 SRl O JagdssS bl s S
35 Jole .(Khansari et al. 1990) wb o L)) oo
K o Jae SIS et 53 Jlad oS5 S g
om Sy Al Juate SIS e ) 5SU 0 oS Sl
Ko s L el sk 5 e
Olgs 4 psS . (Mooradian and Morle 1987)

Qb&q.h;é;jaw‘f.\b@#\-é)

T PS03 0 b Jelse 0n Sees (b
o »B .59, ol (Donehower et al. 1995) wil,
s osb a el pl il e Jale Al e
tbosd ol adle 5 53 ax 1 npd e ol
@ Jg 558 00 TPS3 (gyls pasns l5sl Cell DNA
Bl s of gl Ol b cpl b IS )5k
(Slaaz 5 Dlss b LU 53 50 el cpl 5 A2k
sk 0555 Sl 5 P53 s ML Olse i
.(Friedman and Lowe 2003) 1L of

St o B8 PS3 8 s Lol oo Shee s
DNA gasds w C"’L" 33 )}:JJJ Loy ga5 s P
wle slalS Oljes L uls ses 4 P53 slie
Sredo a4zl 53 DNA w4 anls glajls 55
L P53 eSsn eyl ) L Lss s Jld DNA
b 3l 5y Slestla &S (6o5b 4 S el 2
w5358 2 DNA o Jlail & 100 cpl by 5 553 o
Sl pS3nl e 53 I iy Jile S s
SaF WP S 358 0 U5 ke P S
Donehower et al. ) s)ls o 5 1, j};w;j 5 Dy
(1995

ST SISl 5 Rl L e sla s
i 53 5 dobe Sl Corge oS ABL e ol e
Khan ) s e 080, S e 5 ol 4 Sl il
o3ls OLi Wy s 53 50 S5 oS Olamen 5 (2011
-O:J Go P Ak (gaus Lﬁl./ajf ARG RN W
s> .(Sahin et al. 2005) .S - P'A‘Jé L S-S
05 3555 55 5 (5 e S JUT Ol e 4y 0530l 5S5
S baallae ) s SSidnd A5 Ble
Sl n‘jq.a u;}.a.c LQLQLQJLQ.;_' LAl Wl o wa’l‘
S Ay o B4 o> (VanderWal et al. 1975)
ol ot 35T GadISTsl, s il el b S g s b 2
£55 Ol SRl 5 Sk ol Sl e 5

(Khan 2011) 3,51 a sl 3 15 552 51

\PAY lisey F o ylach atu jlga 0599 (O ) (oS juols ddas || AY




ce b3y 9 e B o SR P 58 Fed (o g

FEH G slon K 4 ca SASH e
Jsho Gaten 53 pJS .(Okada et al. 1982) ..l
bl 5l s by S L s o 4 5 LS e peS
Oly 53 culply 5oesls J2l53l 1) RNA joe (o 5895

(Okada etal. 1989) &S o W) 2% 0}

Sl SR el Ol el )

WOy 53 py S Goptd uals dex ) il LYo
- & U5 oSy i ST ladlsl, il 53l
2 5 sl S ladshe ol e Gl
JoSa asd e I 5l L) Ol Sl e
5 SIS B S Sns 0o Ll s 4 gy S
Lobda s S 5 sl pud plie )3 &5 age il
Sl s gslid Sl ol Chliss o ge 350

st S 5 5 A

Borgs, P. and Mallard, B.A. (1998). Immune-
endocrine interactions in agricultural species:
chromium and its effect on health and
performance. Domesttic Animal Endocrinology,
15(5): 431-438.

Chang, X. and Mowat, D. (1992). Supplemental
chromium for stressed and growing feeder
calves. Journal of Animal Science,70(2): 559-
565.

Donehower, L.A.; Godley, L.A.; Aldaz, C.M.; Pyle,
R.; Shi, Y.P.; Pinkel, D. et al. (1995). Deficiency
of p53 accelerates mammary tumorigenesis in
Wnt-1  transgenic mice and  promotes
chromosomal instability. Genes and
Development, 9(7): 882-895.

Fridman, J.S. and Lowe, S.W. (2003). Control of
apoptosis by p53. Oncogene, 22(56): 9030-9040.

Gheisari, A.A.; Sanei, A.; Samie, A.; Gheisari,
M.M. and Toghyani, M. (2011). Effect of diets
supplemented  with  different levels of
manganese, zinc, and copper from their organic
or inorganic sources on egg production and
quality characteristics in laying hens. Biological
Trace Element Research, 142(3): 557-571.
doi:10.1007/s12011-010-8779-x

AS | AYAY Glicus ) F o jlad cadaylga 0590 (3l ya (oSihi juols dlas

2 S 2,S5es Gl by AS e Jes il 5SU S
w5 Shee Gy B e o ped) Ailes ad
Mertz ) 358 G gl (petilr L5l 05,8 o 5
2opaS AL BLl s ol gla ey (1993
05,5 6 ol ol sl s 48,5 el el e
e 03 Jhe 5 SIS (Gressa e SISl
ey .(Borgsand Mallard 1998) <.l o
G oekas SRalS 1) ey S sl cl S S35 58
S el G Eel gl S ©)se
S psS adss 5 008 ol 4 e Culg 3 50l
055 oplple (Schwarz K 2008) K38 o 5l b
Wyl 5 Ol 53 el Sl Sl S Sl (S
K55 Dl Ol 5 5l 53 B ww gy S S
L opsS Jal & gae ol ol 2B 0Ll

@l;.a

Gropp, J.; Matzke, P.; Schulz, V.; Ferstl, R. and

Peschke, W. (1976). [Effect of anabolic steroids

on fattening and slaughter performance in calves

(pilot  experiment)]. Fortschr  Tierphysiol
Tierernahr, (6): 10-17.

Khan, R. (2011). Antioxidants and poultry semen
quality. World's Poultry Science Journal, 67(02):
297-308.

Khansari, D.N.; Murgo, A.J. and Faith, R.E. (1990).
Effects of stress on the immune system.
Immunology today, 11(5): 170-175.

Li, Y.; Cai, H.; Liu, G.; Dong, X.; Chang, W.;
Zhang, S. et al. (2009). Effects of stress
simulated by dexamethasone on jejunal glucose
transport in broilers. Poultry Science, 88(2): 330-
337.

Macario, A.J. and Conway de Macario, E. (2005).
Sick chaperones, cellular stress, and disease. The
New England Journal of Medicine, 353(14):
1489-1501. doi:10.1056/NEJMra050111

Mertz, W. (1993). Chromium in human nutrition: a
review. The Journal of Nutrition, 123(4): 626-
633.

Mooradian, A.D. and Morley, J.E. (1987).
Micronutrient status in diabetes mellitus. The
American Journal of Clininal Nutrition, 45(5):
877-895.




Norrman, J.; David, C.W.; Sauter, S.N.; Hammon,
HM. and Blum, JW. (2003). Effects of
dexamethasone on lymphoid tissue in the gut and
thymus of neonatal calves fed with colostrum or
milk replacer. Journal of Animal Science, 81(9):
2322-2332. doi:10.2527/2003.8192322x

Okada, S.; Tsukada, H. and Tezuka, M. (1989).
Effect of chromium (III) on nucleolar RNA
synthesis. Biological Trace Elements Research,
21(1): 35-39.

Okada, S.; Taniyama, M. and Ohba, H. (1982).
Mode of enhancement in ribonucleic acid
synthesis directed by chromium (III)-bound
deoxyribonucleic acid. Journal of inorganic
biochemistry, 17(1): 41-49. doi:http://dx.doi.
org/10.1016/S0162-0134(00)80228-7

Onderci, M.; Sahin, K.; Sahin, N.; Cikim, G.;
Vijaya, J. and Kucuk, O. (2005). Effects of
dietary combination of chromium and biotin on
growth performance, carcass characteristics, and
oxidative stress markers in heat-distressed
Japanese quail. Biological Trace FElements
Research, 106(2): 165-176.
doi:10.1385/BTER:106:2:165

Pechova, A. and Pavlata, L. (2007). Chromium as
an essential nutrient: a review.

Rosales, A.G. (1994). Managing stress in broiler
breeders: a review. The Journal of Applied
Poultry Research, 3(2): 199-209.

Sahin, K.; Sahin, N.; Onderci, M.; Gursu, F. and
Cikim, G. (2002). Optimal dietary concentration
of chromium for alleviating the effect of heat
stress on growth, carcass qualities, and some
serum metabolites of broiler chickens. Biological
Trace Elements Research, 89(1): 53-64.
doi:10.1385/BTER:89:1:53.

Qb&q.h;u;;jaw‘f.\iﬂ@#\-é)

Sahin, N.; Sahin, K.; Onderci, M.; Gursu, M.F.;
Cikim, G.; Vijaya, J. and Kucuk, O. (2005).
Chromium picolinate, rather than biotin,
alleviates performance and metabolic parameters
in heat-stressed quail. British Poultry Science,
46(4): 457-463.
doi:10.1080/00071660500190918

Schwarz, K. and Mertz, W. (1959). Chromium(III)
and the glucose tolerance factor. Archives of
Biochemistry Biophysics, 85: 292-295.

Shini, S.; Kaiser, P.; Shini, A. and Bryden, W.L.
(2008). Biological response of chickens (Gallus
gallus domesticus) induced by corticosterone and
a bacterial endotoxin. Comparative Biochemistry
and Physiology Part B: Biochemistry and
Molecular Biology, 149(2): 324-333.

Tarantola, M.; Schiavone, A.; Preziuso, G.; Russo,
C.; Biolatti, B. and Bergero, D. (2005). Effects
of low doses of dexamethasone on productive
traits and meat quality of veal calves. Animal
Science-Glasgow Then Penicuik, 79(1): 93-98.

Toghyani, M.; Toghyani, M.; Shivazad, M.;
Gheisari, A. and Bahadoran, R. (2012).
Chromium supplementation can alleviate the
negative effects of heat stress on growth
performance, carcass traits, and meat lipid
oxidation of broiler chicks without any adverse
impacts on blood constituents. Biological Trace
Elements Research, 146(2): 171-180.

VanderWal, P.; Berende, P.L.M. and Sprietsma,
JE. (1975). Effect of Anabolic Agents on
Performance of Calvesl. Journal of Animal
Science, 41(3): 978-985.
doi:10.2527/jas1975.413978x

APAY lisey F o jlach atu jlga 0599 (O ) (oS juols ddas || AP



. doi:http://dx.doi.

Vol. 14, No. 4, Winter, 2019

Histomorphometrical evaluation of Bursa of Fabricius and
Immunohistochemistry Tracing of P53 and Caspase3 inbroiler
following physiological stress and protective effect of chromium

supplement

Moeini Moghadam, R.'; Morovvati, H.%; Adib Moradi, M.?; Sharifi, S.D.?
and ShalizarJalali, A.*

Received: 30.09.2017 Accepted: 17.04.2018

Abstract

The purpose of present study was to examine the protective effect of chromium supplement
against damages which is induced by physiological stress and evaluation of apoptosis in
Bursa of Fabricius of broilers through Immunohistochemical tracing of p53 and caspase-3
proteins. in this experimental study, 320 male Ross broilers were used. This study was
designed as a 2 x 4 factorial, with two stress levels (under stress and stress free) and four
levels of chromium-methionine supplement (0, 1000, 2000 and 3000ppb) in diet, which
distributed into 4 accidental repeated groups of 10 each. stress was induced by adding
dexamethasone to the diet, during 17 to 24 days of age. At the end, broilers in all groups were
euthanized and the samples that include Bursa of Fabricius were obtained then pathological
and immunohistochemical parameters were evaluated. Physiological stress caused significant
changes in medulla and cortex in the lymphatic follicle of Bursa of Fabricius. Based on this
study, Chromium-methionine supplementation could ameliorate the effects of Physiological
stress in Bursa of Fabricius. Physiological stress caused significant increases in p53 and
caspase-3 expression levels in Bursa of Fabricius. Chromium-methionine administration
markedly reduced the expression levels of p53 and caspase-3 after inducing physiological
stress.
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