[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

(]
82

——
Sl b @il 9 (53,9LS pole ollitils

ol Sladgi sledngly

g5 az g 01,590,592l g ot ,5- I STy JoSo puiU
YU glas,l o a8l o459y

Y Yo ) .. .
SR> > g g el C aaleS 5 5
(Khajali @agr.SKU.aC.ir : Jggmme odiun g5) «3,5 ps ol8isls ol -

3,5 s oBils leasls gl )l cwlis I8 AbyTJJb YooY
AYIYING i b pdy ful RATARVZ IR Tk

ohS

P15 29,9 5SIN b bas yo glaaminwl 8 2 e - J1 (S1y95 JoSo yili oy 2 ysbihods (S loj]
axgr azhd VAV olun Cd ) Wygo (o VIee) @diye ladlin )0 4l pygy g5 slaazg
IS5k bl sl (9 QLT (b For Camonr SO 51 (B0 QU agu) 0jg) S (LS (g5
Jolis (ciilo3T (gl jlad 0Bl (5095 yiam (535 5393 PV (o U LBaz g2 .5y ,5 29597 (glankad VY
Gyl wlidznd (o oozl damogi Gub 4l oy Sy abll Hlowi 090 ooy 51 JoSo gebaws ¥
V0e ppm g Ve Be bolyod i i s 1y als o n2 oyl 9 pogw 90 laylond g 05 b0 (148F)
oy by B9y pld AiLiS 45 S zae aiels ol lis bt o ,S cdlys STysd ey 5— !
Bl Gals Jy0S 09,5 4 o HI0 Fro jebar 1T BLLLG) 53 B+ PPM 6uldS CiL 50 09,5 0 il o0
30 J 555 09,5 4 Comnd i )Tl oisS Bl 50 sWreg S )0 Zgo (pl aeld Hls Sro Sl (piron
Sog S o gyld S Wgldi I GBS jo R zgo awld .0gb o0 cudlive aVF g 11 gl gl
cgliy W glindl obod 10 cilojT (GloogyT v 30 T e diold Hai I cpmimad 0l olid siulejl
S8 ol sl (B9 5 e oo Ll a5 Ll S dr ey (rbas (39 S i oualio (5510 e
D1 LS sl 09,8 4 Camd (5,10 S S s )= 1 B ppm salsS Cll 50 09,5 50 bl 0
Siign Casly o 5 pmls 31 68y el iy -1 o GLES GalejT ol S st
DB o0 L 1) 095 1S Zao awld mdlS b a0l 5410, 9 wSII yo S (P< +/+0)

O )1 (6925 95 L (1 5 930,59 5l Zlgol ¢ Sl of a9 1gualS (srojlg

5 0390 39, VYo (D VAYD Jls o 6,8 dodio
adly uals 59, Ve ar oMo Voo 0 Lo )0 P i gleazer o, ey

G9n 090 Job siels (WYAY) cwl Uil o elcdsn jab 4 asdS slaans
Sy lal yo azl gy S 4 b5 azs Sle oY ol a5 (gyeb 4 el audl
S B Gl e 4 cl atsls 100 Gy & bS Az o gliws


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

a5 2 )gliem w5500, Sl slagse o
P e e B L I
OB 5 s Eud Zlsel oy, (TONF)
g M atiie gla SRy sl T 9 SR
AV il oo conlio Ao gl
S y9S g glid 10 D950 (it Sl
090 4 o gleasl JEbl ,oepdle
So olsean (FY) e S
OO Om 3 0 ke OB Sl S
g asly ST ol sl SIS
A e =S P G (gelannST
Oy lBl pedle (5= (V)
ey VTE) o GlaenST bl gt
@ (F) osdiee 35 o el Olgs o YL
Ol a5 oS yaiie OIS (SHb
Ol 4 e Syt s )I5 -l aws e
9o peeligal o wluST S adgs
LS G s enl 3 il (FY) 00 5
B9~ ol jle aw; Wilge
2 st SR (ShgS slhazg 10 g 0l
i (A &S oo Wl sy 95 JLiad 59
3 eSin o e 8-l ske ISl
0,5 Shik 4 58 By -l sbas e
SVAY ) 058 00 bgrye 2b5)Ssee (5551
Bad b s, 5= 15l ol addllas o g 0]
# Sl g Gy 08 s 5l Sl
Yo glas)) jo audl 5y, bsS (sloazs>
69, 5l Caml Camdy g Cuwl oo sola il
A8 S )8 gy 0,90 pl 59001579 iSdl gl

555 sazgz 550,55 iU i -1 SThe JoSe 56

axg D50 A5 bl e Oy Loy Sl
S bl boad plael jisn oSl
WMW|009;WMAJJ¢94JA
) Ere ad¥ Spae JB (piSgy 5l ced
sleplal 0l wezg pl b ows o oSS
drwy duw domole 0, Slilge 4 laay,
ALy g Jolss 09,95 o2 ol a8ls
d.’?r.a.bl.c J...L:.-) U)""‘“’ﬂ o‘.\.‘.‘Sd)..a.c Lgl.(b‘b‘d.ol
s lmal 5l Sy e a4 e (Lay,
ShgS Az b sldagw o Sgls
RPELS g e (o &S Cuslongs
Oy s b wT oyl g, luial oyl
D51 g 25 S e Glio 53

S Ol a4 ST 0568 el ol oo
WS ) ol Gen aine) wanlid A3
1988 Gblie (Fp &5 (pl w4y b S (o
aS 0gd o0 a)ﬂﬁ WXl G’YL. s &L&.’:’J
arg> ey o & el Al L
Jbe 50 Jby o)l V¥ 5l 5088 j0 isS
ok onl ) glaba>de LB iow asles ol
FB g ol d9xg (LES azg> slaals
Rl el 4 axg L el asds
Shgds okl s shaie 4 ggdge
SR JE R I AR S N


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

@ oS lomg OIS (lao S Al olSiws
plosl (gob; GB35 a5 Juie Lol 5 Lol
ole 5l e (BlS o g bocs 3
DS bl oyl 4 ez (05
4 Og g ooliwl ey (BT 601579 xSl
i el b st oole 45T e o S
oBiws S5 3l oyl el (gl w85 O s
Alp 36 S Cepn b o Sbegl S
oolazwl Y+ MM=YMV Coslus 4 6+ MM/s
5 Laplail 1 g 11 o st sl o ¢ 00,5
AVF (s ool Cogly odad SO slaiil g0
Slp sl e lajly s S o AVR
SR T ShaS izl elis)l g uSoshl
plasl 5l s a8 )3 18 oolatul )40
5 w5 LS leazge (550,89 15l
ol 99 ggeme 4 Coily Gl (i S
JShe G AB g pSosll (RVITV)
oy (eime & wiliee Col (8 el
0> s g Cwly lay (Be il parsis
OV cal 2868 sloaxs> 10 69,

L olay Mals #,b JB o aools
)3 5T 5,50 SAS bley 5l ool
eyl by boSlee 5 aibS
A8 ,8 18 aslie 050 SOl glacalonis
ok eolizul 5j5— ylel Jos
o) ;0 aS 0y Yik = u+ T+ e + sk
ovalice o ol Yijk
T dnels Silea it
Sles 2 1T
sialejl gl il g

Lg)b).gdjyo.i sl ).,‘ €ijk

o095 9 dlge

Sh9S  wg,> daxex axhd VAV olow
Corexr SO 51 (000 OB agw) 0, S
5 20,8 Ol JBolas job 4y (glaslad Y -
Bl Ghyep Sl e 555 539, YV U
Sz 9ol Jler 4 (Bolai ok 4 laazgx
T @ Glosd yo 50 azg> ashd YA) IS
oy o JyuS 09,8 il plaxsl
oo ooeml aey sk Al
plo 05 cdb,e (V2AY) IS el wlidss
ol op> iy 4 bl slaeg s
O =IO ppM g Voo B L ool
e 5 S g LB (551 Ol w887 28k s
G V) cslel oy90 50 Shgs pls gy g
2 LS ¥V e 5 4 (i T
G YY) ol 0,90 )0 g ao,o YV g 0,54LS
5 0TS 53 SASLS ¥V e (S, FY
g ol il Job jo e swe,s VS
I8 Basy sl e ol &jge 4 STy
e YV e ol sl 288
4,0 YO & ool sy 4w o o5 b
ary Voo e Voo o oS sl
0599 bl U g ey (559, VT j0 ol S (il
G 69 by oS lhas o e o
Sl el Vg olidg) cele YY O 50
.oy

O 2 ol azgz ashad 9o 5l (S, Y 0
SR8 Gl ;o j0 axhkd A)
(Kenz 110. Suzuken Co., Nagoya, Japan)
o baxg> elate pl sl el Jeca
JL@M‘ )‘ o9 KER WK W9 o-)l.u.w‘ S0
Gloog xSl g Jlasl e LY. Jgil]


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

Goles siole;l sloeg,S o VR Glasl jo

0,55 canlice Lo

s 2 T zge (ol mls 4 azgi b
Dol ilesl loog S o laslansl
A Y Jsaz () Jgaz) o ol o gas
039 S p 1y o 8-l Galiste oo
sazsz o ok ggeme 4 ol Gl
2 (539 S (eS8 o LS SLigS
PRRRSCSR LRy ARY o o) | IFCELRUX- PR YK 5
5 o odnline Jald 09,5 10 Cad oy i
silee Jogias ol 5 s oyl
Egome 4 Zely (ol (59 Cend (P[4 0)
6)‘.) = QgLé.’{ La>o5)f O 9o LQL.)_E{ 038
09,5 ;0 &5 ek 4 (P<-/:0) olo lis
S oS-l 0 PPM suzSedl o
] ‘) )‘»\.3.0 Oy Jw Ll 09; 3 9 )‘..\.3.0
O Dol pizmen g ol plaisl ses
o me i 8-l oS edl o slaog 5
Sgs

slowgls op i a5 (ol 4 4z b

S TP » caliss 6LméLﬁi,$| 5 )]o .
‘5‘.15 Ua}Lw L' Q] c.;w“ 0 Wl odslice
Jisz 0 ol gl 5 b alo (bpky

uLwJ LS)L) ’_,._r. py LS)L"T UBLQJ g - '

olas

b5 Saa ol 55200555 s tiyl5 ) Sy Jae 53t

el J) 56 ) Jsor sl iy
slaglinal el S0 5ol R zoe
FY o 0 1) 085 slbazg> alisw
S aaps oo ol mls e e ol (S,
om dl o Glasl o R zee 5ty Ll
3,105 093y lo gire glds iwle;l slaeg,S
JrsS 09,5 0 R zge asalo I 5lazil o L
9 g os\a.‘Ss.»ﬁl.s)Q 6&03; O G
o Slo gme iulidl (s 5= JIVO - ppm
zoe o) awls VR slatil o g canl 00 )5
b &y e Dz a4 S 08 o
VO PPM g Ve v sloog )5 4 Connd Hlo Jins
P<e120) ol adl ol s, 5= )
» R zge als aVF slatil o puzen
o..\.l.lfg&él.i)b 09; D Comns J)J 05;
Jogae yeb a4 -1 V0. ppm
(P<A10) caol asls yislidl
) o =1 6 ) Jpar Gloe 25
slrazg> alize slo3latil S zao aisls 5
S oo ol 1) (Fh9) ¥V o o (565
2 S zo Ldy Sulidl T —alal glassl
o..\.:.lfg&él.i)b 09; O Comns J)J 05;
(P<e/o0) o9 o gime s )51 O ppmM
oyl aels @VE o N olasl sl slanisl jo 4
oo 5l b asli 3 JS 05,5 15 g3
Ll .l ools las iali8l lo cxe jeb 4


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

S sbeazgx alise slaglinsl o (S5 5059 xSl glgal aels e 8- 236 ) Jgor
9y TV o po

SEM \o-ppm L-C \+-ppm L-C O« ppm L-C Jyss e
slas!
(g o) R zg0 asals
SN “Ive YO Yy N I
oYY NP VAR Y % I
AT —n? —eny? NP P avR
A[oYY o8P .y -1 r? avF
(s (ee) S oo sl
RN e IYA® _ovy® e yY? _ixy? I
RY _ov\? —eVAR —nv? _eeAR 1l
N AT Y A Y- avR
/-¥a —y? _? v /g avF
RN v A® —ovy® —IyY? —xy? I
(g eo) T g0 asals
RN Y NN Sy AL hn
SN Sy e e Sy mn
NN YN _+/+9 _+/+9 VI aVR
AT SNy IV N Y aVF
RN Y NN Sy AL hn

P2 0) Wby o goe Dyl (0 o )0 alive e By > b b Sl
A =0g,5 ;2,0 Sloslice slass

2 (ks ggezme s Sl Bl (55 Semnd) Sl (il 2l (0 ISl it gl 536 <Y Jgor
S0 VY (o 50 (095 sloaz g

SEM 0+ ppm L-C \++ppm L-C o+ppm L-C sals e

ab ab b

ofY < IY$ IYE <IYY -/vad ol 8 asls

(P<-0) &5y lo gme BB () o 0 ailis i By > b slo . Kl
A=l o 0 Slaslie olass

g;}ﬁ) \Al O )‘> Ls"“’; GL‘M’P )‘5 RVITV L’ calizee LgLa’dL"""*" )‘> S [ M =l Jﬁ"‘}
\O-ppm L-C \+-ppmL-C O-ppm L-C KV Sles
slas!
Yy _-I5Y YR _-IFY I
— Y [P —+IYA N n
Y “I¥0 —eIvY —IPA avFk
e A% /+YA —l-5 avR



https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

oyl maw o akdl U0 cuS S o
g & bgrye (Bain BB o Gl
I Sl (2S5 slaaSid oS > olisS
Ohr Sy Oyge a B el D
5 vz oh A el Gl da e,
) cwl e Gl Se 0 e
Sl b dhsy  plS50 )55 S
g S,p bl o glew DY ais
SV g ool pais 50 g Cenl S8
0 e (YY) cwl gyepe golew
S g glusl amis )3 ol S 023,155 55
2 Ssy ossbed l GBU A ey ey
D9l 0 0ddlio Faog dn (ol TS
ol ol Gulejl bl a8 jsbylen (1)
S zgo aals il Glrazg> 0 vas o
Sl BT g 1 Glasl jo ((pday wSleS)
Lo o o5 (VF) iy 0 Dlise 5 sl oo
Bl cwl ol Gl By imle ez o
5 mires  (FEXONFYFNO)  wl s
aly ol W S o s (VY) ol Ke
@ siolesl cpl vals 09,5 0 T 9 S zlgal
P > Conly Gl (B pmle wlis lsie
Sl samolis g sl axgr Ll Co
oS s - e
o B oy el
O L n 4 e sgy 0 LeS
S8 s sy B ey wes
Debise By ymle s Ll Gl b
5 & (Fely Sy Gl ol Sy adly 4o
P95 e g gLl.(VY) cunl oni gy (G5aS]
GRlPl adgl cle o Gl ohy 4 ol
5 (Ol Yob ol Do) S zge arels

555 sazgz 550,55 iU i -1 SThe JoSe 56

Jodo @ oBwn Boe -l et
5 or s B ook sbaplye sl
Syl B laazy o alSoviuleS
Oz 0 sl 4 el (5 i
Al b Az ey cwdl s
s b0l Sgles 0S5 5 sl
YO a5 (pl pf,le ol ollailany i
Lodss o yo b il sleasle 5 5l asyo
Jols sl (Sl Jln slad g a8 5 18
oS e (2 oo al 2 lg
SO NIV B B K LWER] v U PR LR
O Cowd BN, S e Ll
5 ol Db O3St SseS Ll
O cwl ghlabng 51 5 pdscal
5 e=Somle @ el o A b S
HLid ol Gl oS ouls ariie cowSamle
39> Sy 09> LS weblee S5y 05
&S oS b cwly Gl 655 coge
JRRCouY o FRE SYRE P SOV PN BP Y
Coxdy (pl @l Wby (S Glaazex
Olpss Al oo Sl S0 0niy S e
gly—l g,y 5l ) B 28l (o So555-8)50
Coxdy 5 9903 Cud Olsi oo pl,S 923,15 2SI
3o JIE wyp 0y50 1y AS 50 ol g4y
AY)
:l &5 Cenl (5)logai ol S 900,159 xSl
B Jlsie sbagganli Yo, —Ogelin Mo
5 OB plF 9,55 Sl sled oo 2l )
slal, cuwl oglae Ll L oawslie
B S S e GBS
b b ol s ol s s
TP Oy Sy 35 (60,550 oLl


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

@lsl g9 9 0l (5 LSl ess Ay
OF) ol oS 1) S g B (yose
O - egmon Sl eolitul (uizeen
volume-overload s ige o (PLC)
Srae Gl e ]y sl (SH o Slee
Do JeSe (V) apiZ s OS]
ez Ohr PGermle il 6T sl ek PLC
iy b o (SEle o Sas al g
S8 (Boye o 5l G JLiS (oyme 0 aT W
OhSen ¢ Sl JoSo (T2 oV +) asils
W,S Hle Ghge Jaw l eolaiwl L (YY)
Hlid polae Oygay i 5= 1 51 solal
b e el sl g aes oo SRS ) (55
S oo iBgia |y (Jo0 5,1 95 Lad b
Gl JBGol, JI s eud obu! slacaw!
2 Jae Slss o Jos 4 g G5enST ol
P e sasr 5l Ge, Eye Sl
S e (55 Gleazsr ,5 Conl (55555
Sg> g0 (yad, S I (YA) Col onls a8
JESl 5 el g glié o
O3 4«50 5o (350 4 oy sl
3 Cailes )0 ot i SalanST sl SO
SISSL ] GgelonnsT o
o\ﬂ sl K, ;Mo\ﬂ sl K,
OPPH) Ll - o ,Se-V-Jed (62-)
O3aade 9SSl pgm (9l a0,
Slocdls s GalEl s (V) aesty
03565 5 SOD) eyl slacslos]
sladlast sl ol 9 GlaewSTy

5 (V%) (E 5 C Glosmlng) cauplpé
ol Gl Gsl, adg malS asen
G 3l 09395 OgelanSTy A

Ceoly Gy (G5 G L 0T (VL (Ko
T zoe 35 5 RVITV) bl 5 «
Sl (il Vel Geemln Vo)
Slee 4 RVITV G55 cows (YFXONY)
by (Bofmle e aPlh (n e
Sy B 4 ny ol g e,
0dy3,5 aseine o ol (A, o (YAXY)
b e (S bl IS (ool (9
SIS o bjs s e 6l A o8 eais
S5 sbaazer ;0 Gl By mle (YY)
Iy ol Selg 8 (Gl W9, SG Gl
Slas bl aalsl glusl 5 (B9 5 pmle ST
Gy 2l 158 1 Slu)l g ool Gaxs
YYYY)

PR zee aaly jo jlo sme &l s pac
o g Ol s pae yioren g ¢ I sl
bes 0 Foe YV 0 T zee andls
5 oo @i b pol Gl gleglacsl
Mo 5 pllo glrazsz 55, (V) ol
(V) ;550 o)155 50 o)l el ol 4
Wl slaazs> 4 cos ol sloazs>
sl plas 1y (g malieS R zlgsl

BN PRT-X CON YUWRIGH | VLt L |
Jed 3l Bee — B bl 6ol
(B oo bl (B e slags Lo
Sl o3ls Glis Jld n B9,e sl Lo
p O, 5l diesgew Ol L(VEYLY)
bl i 5o (Sl slagslon
S5 0y Gk 5 b gl
sl low o (YAY:) cwl (69,5500

Sde ds yid 8- 151 eolaul B e
ez ol Sod Jb Gl 4 e wle VY


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

ol glamel gl oS >
Cd> cwly Gl 4 Cad (g i)l
O, 8los ¢y )15 51 oolazul Jlje S
(ol (YY) el [Ual o500 6 5YL L3
Eari b lojer i) 5- I oges Jue
oLy Glime a4 el (e glod ol anli
9 9bb g ey (STl LS g9l
bl 45005 cor Gl 059 sl 4 e
Sl dlgiee cr Gl 0y ol (ks
W a el o (8 oo SRl &b
Copia 5l plplo g wBb Fge (ShnsS]
(OY) oS cxlen gy, Oy ,lad ol
Sy ol (Bgpsmle a5 > ol 5l nlplo
CElaie g oy (FreeST 5l A mul o
0uloly Gl L wilgi co (yud -
g @Bly Sge o)1 5l s pSel> 5o

JoSo (YU polie a5 ol oals 5,155
Fimogm (S e Sgs o i )5
Algl o Odwaidy jo )5 Jelygye
03,5 Sdels slas,lual oloyl 4y jovis
LSLQA_??? 39 Sl an A>gs L.(FVY9)
3L 9590 oy ey Ar Sl e (1858
oo, Ve sgas Lo ‘_,’...w; Slraxg>
DS e el 1) o 55 9550 )8
Slojgd ;o e gl S L g Gl pos
(FY) s JUal 5l ye0 s IS (YL

wWas o plas Gimbeyl cpl IS mls
R S o alt

555 sazgz 550,55 iU i -1 SThe JoSe 56

Il 5 (V) FE oljT slag b culs sboul

DI i g GgelannSTy ials o
zobe omlEl e G -l eiarese
eyl kel als )b 5l alusT S s
blasl cel wlasT S o)l ais (A)
Sy ol alS 5o g ssdioe B9
O =l e SIS U(YF) v Jige
L ol ) sy o S rels o
Ay o b wllST SOl e ol
(FYV)
(s 2dl @ 55 Ham ) (oSl 5o
Gk 5l 6o s slacen! s 8-l
ool g ol S pedgle )il
Sl Gy sl YL Fshe Coens
Lbli> B () amsLe  Lials
oS ,l ST aels olidl jo s, 5=l
ool o o el oals LI (605 g
5 OBl B 65 o) B
ol Sasds 5ol L pslae ploys up
oo pizmar (F) 0SS 0 Cailen >
2 oali g gl elusl s 5= 1 oges
Sy9lie Joe a6 Soba Ll o Slee
S edd 65 el 5 e S (¥R )
3939 5% Oyl el 105287 ol G )b
L (S g 4 poy wil oy slaa]
e 41 55 i gmnlannS] iy gl
Cod S ol soldl o T B g
B )5 el [0S )l57 09008 50

>

TS I S S O LT PRSP
KEXSC QPR IO St L Sy VUV SANC O L
‘_,;gL...»)U L i) 5 0guaS coplpls (YY)


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

Slr oS-l 55k o S ke
oS Gl o) Gl (Pl 6Ky
b Slazszr ;3 Sl ladine; 05>
g o drog oollae gl lgieds WSk o

‘5;‘0)\.\5 9 S & oo
Builsy  Jb colex 51 Baunss

aileiioe (5wl 055 10

ol B (Beimle g (Sul
| loazg> 5 4T S5enST Gl
6&09)_? )-b S T c\.l_cb L)"_le
I slaglinsl 5 i lS- | saniSedl s
Jo o 8-l oS il o sleeg,S
il 3 (5505 iy g le 5 50

10.

11.

0 mhaw ggozme o aijle S 69,5 L

&b

Arduini, A. 1992. Carnitine and its acyl esters as secondary antioxidants? American
Heart Journal, 123: 1726-1727.

Arsenian, M.A. 1997. Carnitine and its derivatives in cardiovascular disease.

Progressin Cardiovascular Disease, 40: 265-286.

Bottje, W., B. Enkvetchakul, R. Moore and R. McNew. 1995. Effect of a-tocopherol
on antioxidants, lipid peroxidation and the incidence of pulmonary hypertension
syndrome (ascites) in broilers. Poultry Science, 74: 1356-1369.

Buyse, J., T.A. Quirine Swennen, K.C. Niewold, G.P.J. Klasing, M. Janssens and B.
M.G. Baumgartner. 2007. Dietary L-carnitine supplementation enhances the
lipopolysaccharide-induced acute phase proteinresponse in broiler chickens.
Veterinary Immunology and Immunopathology, 118: 154-159.

Cave, M.C., R.T. Hurt, T.H. Frazier, P.J. Matheson, R.N. Garrison, C.J. Mc Clain,
and SA. Mc Clave. 2008. Obesity, inflammation and the potential application of
pharmaconutrition. Nutrition Clinical Practice, 23: 16-34.

Colonna, P. and S. lliceto. 2000. Myocardia infarction and left ventricular
remodeling: Results of the CEDIM trial. Carnitine Ecocardiografia Digitalizzata
Infarto Miocardico. American Heart Journal, 139: S124-130.

El Alaoui-Tdlibi, Z., N. Bouhaddioni and J. Marquec. 1993. Assessment of the
cardiostimulant action of propionyl L-carnitine on chronically volume-overloaded
rat hearts. Cardiovascular Drugs and Therapy, 7: 357-363.

Erbas, H., N. Aydogdu, U. Usta and O. Erten. 2007. Protective role of carnitine in
breast cancer via decreasing arginase activity and increasing nitric oxide. Cell
Biology International, 31: 1414-1419.

Ferrari, R., E. Merli, G. Cicchitelli, D. Mele, A. Fucili and C. Ceconi. 2004.
Therapeutic effects of L-carnitine and propionyl-L-carnitine on cardiovascular
diseases: A review. Annals of New Y ork Academy of Science, 1033: 79-91.

Gulcin, 1. 2006. Antioxidant and antiradical activities of L-carnitine. Life Science,
78: 803-811.

Hassanpour, H., M. Teshfam, L. Emadi, H. Nodeh and M. Modirsanei. 2005.
Comparative studies of Electrocardiographic parameters, mean electrical axes and


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

555 sazgz 550,55 iU i -1 SThe JoSe 56

cardiac index in two groups of normal and experimentally ascitc broilers. Journal of
Veterinary Research, 60: 333-337.

Havenstein, B.P., P.R. Ferket and M.A. Qureshi. 2003a. Growth, livability and feed
conversion of 1957 versus 2001 broilers when fed representative 1957 and 2001
broiler diets. Poultry Science, 82: 1500-1508.

Havenstein, B.P., P.R. Ferket and M.A. Qureshi. 2003b. Carcass composition and
yield of 1957 versus 2001 broilers when fed representative 1957 and 2001 broiler
diets. Poultry Science, 82: 1509-1518.

lliceto, S., D. Scrutinio, P. Bruzzi, G. D'’Ambrosio, L. Boni, M. Di Biase, G.
Biasco, P.G. Hugenholtz and P. Rizzon. 1995. Effects of L-carnitine administration
on left ventricular remodeling after acute anterior myocardia infarction: The L-
Carnitine ecocardiografia digitalizzata infarto miocardico (CEDIM) trial. Journal of
American Coll Cardiology, 26: 380-387.

Janice, M. and D. Balog. 2003. Ascites syndrome (Pulmonary hypertension
Syndrome) in broiler chickens: Are we seeing the light at the end of the tunnel?
Avian Poultry Biology Review, 14: 99-12.

Kaaisalvi, T. and C. Panneerselvam. 1998. Effect of L-carnitine on the status of
lipid peroxidation and antioxidants in aging rats. Journa of Nutritiona
Biochemistry, 9: 575-81.

Khgali, F. and F. Khajali. 2011. Comparison of physiological varaiables between
healthy broilers and broilers with subclinical ascites. Iranian Journa of Animal
Science, 42: 355-360.

Khagali, F., R. Liyanage and R.F. Wideman. 2011. Methylglyoxa and pulmonary
hypertension in broiler chickens. Poultry Science, 90: 1284-1296.

Martinez, L.A., J.S. Jeffrey and T.W. Odom. 1997. Electrocardiographic diagnosis
of cardiomyopathiesin aves. Avian Poultry Biology Review, 8: 19-20.

Micheletti, R., G. Giacalone and M. Conepari. 1994. Propionyl-L-carnitine prevents
myocardial mechanical alterations due to pressure overload in rats. American
Journa of Physiology, 266: 2190-2197.

Miguel-Carrasco, J.L., A. Mate, M.T. Monserrat, J.L. Arias, O. Aramburu and
C.M. Vazquez. 2008. The role of inflammatory markers in the cardioprotective
effect of L-carnitine in L-NAME-induced hypertension. American Journal of
Hypertension, 7: 21-27.

Nakagawa, T., M. Sunamori and A.A. Suzuki. 1994. The myocardia distribution
and plasma concentration of carnitine in patients with mitral valve disease. Surgery
Today, 24: 313-317.

Odom, T.W., B.M. Hargis, C.C. Lopez, M.J. Arce, Y. Ono and G.E. Avila. 1991.
Use of eectrocardiographic analysis for investigation of ascites syndrome in
broiler chickens. Avian Disease, 35: 738-744.

Odom, T.W., L.M. Rosenbaum and B.M. Hargis. 1992. Evaluation of ectorelectro-
cardiographic analysis of young broiler chickens as a predictive index for
susceptibility to ascites syndrome. Avian Disease, 36: 78-83.

Owen, R.L., R.F. Wideman and B.C. Cowen. 1995. Changes in pulmonary arterial
and femoral arterial blood pressure upon acute exposure to hypobaric hypoxia
in broiler chickens. Poultry Science, 74. 708-715.

Owen, R.L., R.F. Wideman, J.R. Hattel and B.S. Cowen. 1990. Use of a hypobaric
champer as amodel system for investigating ascites in broilers. Avian Disease, 34:
754-758.


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

27.

28.

29.

30.

31

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

Palmieri, F. 2008. Diseases caused by defects of mitochondria carriers. A review.
Biochemistry Biophysics Acta, 1777: 564-578.

Pan, J.Q., X. Tan, J.C. Li, W.D. Sun and X.L. Wang. 2005. Effects of early feed
restriction on lipid peroxidation, pulmonary vascular remodelling and ascites
morbidity in broilers. British Poultry Science, 46: 374-381.

Rebouche, C.J. 1983. Effect of dietary carnitine isomers and 7-butyrobetaine on
L-carnitine biosynthesis and metabolism in the rat. Journal of Nutrition, 113:
1906-1913.

Singh, R.B., M.A. Niaz, P. Agarwal, R. Beegum, RS.S. Sastogi and D.S. Sachan.
1996. A randomised, double-blind, placebo-controlled trial of L-carnitine in
suspected acute myocardial infarction. Postgraduate Medical Journal, 72: 45-50.
Sturkie, P.D. and G.C. Whittow. 2000. Sturkie’s avian physiology. New York:
Academic Press.

Tan, X., SH. Hu and X.L. Wang. 2008. The effect of dietary I-carnitine
supplementation on pulmonary hypertension syndrome mortality in broilers
exposed to low temperatures. Journal of Animal Physiology and Animal
Nutrition, 92: 203-210.

Tilley, L.P. 1992. Analysis of canine P-QRS-T detections. Pages 59-99 in
Essentias of canine and feline electrocardiography. 3rd ed. Philadelphia: Lea &
Febiger.

Wideman, R.F. and Y.K. Kirby. 1995a. Evidence of a ventilation-perfusion
mismatch during acute unilateral pulmonary artery occlusion in broilers. Poultry
Science, 74: 1209-1217.

Wideman, R.F. and Y.K. Kirby. 1995b. A pulmonary artery clamp model for
inducing pulmonary hypertension syndrome (ascites) in broilers.  Poultry
Science,74: 805-812.

Wideman, R.F. and Y .K. Kirby. 1996. Electrocardiographic evaluation of broilers
during the onset of pulmonary hypertension initiated by unilateral pulmonary
artery occlusion. Poultry Science, 75: 407-416.

Wideman, R.F. 1999. Cardiac output in four-, five- and six week- old broilers and
hemodynamic responses to intravenous injections of epinephrine. Poultry Science,
78: 392-403.

Wideman, R.F. 2001. Pathophysiology of heart/lung disorders. pulmonary
hypertension syndrome in broiler chickens. World's Poultry Science Journal, 57:
289-307.

Xue, Y.Z., L.X. Wang, H.Z. Liu, X.W. QIi, X.H. Wang and H.Z. Ren. 2007. L-
carnitine as an adjunct therapy to percutaneous coronary intervention for non-ST
elevation myocardial infarction. Cardiovasc. Drugs Therapy, 21: 445-448.

Yang, X.P.,, M. Samgja and E. English. 1992. Hemodynamic and metabolic
activities of propionyl-L-carnitine in rats with pressure-overloaded cardiac
hypertrophy. Journal of Cardiovascular Pharmacol ogy, 120: 88-98.

Yousefi, A., F. Khagali, H. Hassanpour and Z. Khajai. 2013. Dietary L-carnitine
improves pulmonary hypertensive response in broiler chickens subjected to
hypobaric hypoxia. Journal of Poultry Science, 50: 143-149.

Zeyner, A. and J. Harmeyer. 1999. Metabolic functions of L-carnitine and its
effects as feed additive in horses. A Review. Archives of Animal Nutrition, 52:
115-138.


https://rap.sanru.ac.ir/article-1-429-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

Research on Animal Production Val. 5, No. 10, AUtumn and WInNter 2014 ........ccccvreirerrieienesieseresseeesesesesessesesssssseses sesessssenssenses 12

Electrocar diographic Examination of Broiler Chickens Fed
L-Carnitine Supplement and Reared at High Altitude

Fariborz Khajali', Azam Y ousefii* and Hosseyn Hassanpour®

1- Professor, Share Kord University (Corresponding author: khajali @agr.sku.ac.ir)
2 and 3- Graduated M.Sc. and Assistant Professor, Share Kord University
Received: January 27, 2013 Accepted: October 7, 2013

Abstract

The present experiment investigated the effect of different levels of dietary
L-carnitine on electrocardiographic pathern of broilers reared at high altitude (2100 m).
A number of 192 day-old chicks (Cobb 500) were selected from a group of 300 chicks
and assigned to four treatments with four replicates of 12 birds. All chicks were raised
on floor pen up to 42 days of age. Treatments composed of four levels of dietary
L-carnitine (0O, 50, 100, and 150 mg/kg). The control diet was formulated to meet the
NRC (1994) nutrients recommendations. Results indicated that in Lead I1,the amplitude
of Swave was significantly reduced (P<0.05) in broilers fed 50 mg/kg L-carnitine
compared to the control. Such reduction in S-wave was also observed in Leads 11l and
avVF. Amplituds of R-wave in Lead Il and T-waves in al Leads did not show any
significant difference among treatments. The right ventricular weight ratio tended to
reduce in birds fed L-carnitine supplemented diets so that the difference between the
control and 50 mg/kg L-carnitine treatment was significant (P<0.05). The results of this
study showed that supplementary L-carnitine had beneficia effect on
electrocardiographic response, as manifested in reduced S-wave amplitude and heart
function in broiler chickens.
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