Original Article FHA-TVA O o P 0y 53 WWAY ¢ (Siyonls iions s e
Journal of Veterinary Research. 69,4:371-378, 2014

GalS gbiiads 0502 ¢yaigie 9 S S 929aa T LalS dpusl ¢S, (50593 5 Ao
S saz gz )5 e, S

\ Y \ *
SIS P Lol ool dazes 5 55lgBandly Lzl
O ey (IS SEis g, S aSiits LJ\JQ)&.GQ&;(\

O =0 Ve A&lii\s é;;ﬁ\a eSS 5 6\-@-‘\)\-&-&555 ~

(WWAY sLo SUTA 1l Gipady OFAY slo s 508 YT ellie il 5u)

SN
ansl (93l eanl gh1d 255 s 3 Slas dsuslaiods oo )5 (S sllasbl Sloimd SalS Jelss ) tanllbodine
o g sladrgr S (ladominl B g3, Slas 1 (S b (50905 (L) 2awlcS g 9ial LolS ¢ yig5Mo ol Sl aslllaa ol 5 b
¥ o ¥l Jolaiali B3UasHelS o 83 (o M) 035,05 52595 402 axaB Y olaes 118 yg,-28,5 1,5 a0 90 il 1205
0838l eS8, ¥ BY* (pas 0y Frgk /G o s 550 (33581 Lol la o o il _islogily o )3 00mlie ) 5 _oiialogTasls
@39y ¢(559) ¥ BYD (o)l e dan 13350 00 L0957 59, T 61 ()3 (S0 ol ¢ 55, Fe BV (pusy S0 Vo kg/ gm oo 4, LS
CUALE S5, F 9 ¥ 0 Cpptasd g psS0315l axid 1 (il )3 £)55 lies 15,5 138 (F) C) e S L5 o pmo 3 s Lo ity
A (65 BT 5 09520355555 s TBARS (T cdale  535,¥A 5¥0 555 ¢33 LDL s HDL g yuedS 65 ¢ J pindS 5515
pod sloaian )3 (g1 gixe yolay |, S1ys5 B pumo LS JoSo 1l .85 )18 Lo 5 4035 3)50 GLM 49, s SAS 138105 L Lavosls
S S S 18983059, 0358 il 81k sl oy x5 (P</Y) (415 gixe ks LIS s 315 381 (P /+0) p sy (P<+/+))
LS9 Mo o3 (559, ¥ 50 31 Ut (D7)l sime ol 331 am Ly o LIS Lo 3 0y 5555515 (S5, ¥ )3 ccld 65 dmlivay
520 3k21 LS o0 0y 5 () 9 piw 55 s e (559, YA 53 a0l (i amLiseg S s e (3 55 HDL (510), (P</Y) (g 5 oime 58
TBARS (lu1, (p<t/+)) 5,15 sine 20lS sitolojl slnlons do (S5, YA 13 (D>+/+0) 392 (S0 5 (x5 Mo cslajlos 51 5V 51
e olusds a3y yiis 0 )3 LISl odlitaol a3l LaS ol gl : oo (6 o . 531 ()Lt S Lisog )5 s

by b sS sladzs> 3 oS Bl Bl ralSys,Sles 50

w)};)’tnll;’[d)f(}uj c..\ﬁ.‘»‘;s\g)ﬁs%wﬂ.ngcéwbo)}) 4@&9?0? :‘54.315‘5&53'9

9 iolid (2o ) 251 (B0 sla )y el e (Soe Y5 b
3978 a3 JTatng 00 Lans g3 oS ol g, 98 i 93D 239 ) Aodile
Lod ol 280 Jrodd 5 Jolld Dgliita S, 59092 528 (S ptamsns )3 9
OB 59500903 (mas Wit § (Soal ()18 Slrogas
St glasdlan Lo 3V+F Lo, ol iSee s Sahin. (Y0) sls s

02938l S 2unlS 0 yuddS(6 5 SIS ol (5 ne a5 a501

i Sl 05389y om0 085 53 (soten S 51065 Gloaz s>
FEPE IR CHRUPRPE R W R KPR ES PRI PV PP RVE S

A A asioe ;508 Giale)T <SG 10 1l oo (LS 0,02 4y (i g5 e
A5 g 350 58 (SIS (ST sy 3T cdlad (fol331 Eels (8 950e
alawly o295 L b Ol S 1 gag-nal Lol L (YY) 05-8 o Lo g0
Sy 2 00l ey gl - Sl (63550 Slas! s 3 (5 loe (smae
590 b baie e )3 LS e (falS aS aes oo Lt Ul
s Ol yasl (2l b a5 (1) Conl Ol ol asile o3,
0018 1)LiS 5 2o gy 1150 ¥V b o a8 gmas alalg o
Vmg/kg 500 mg/Kg yoliebo > LS JoSo 143458145 sl oas
GRS oS S SeP  2sS a9 31, S5 B go Shas
S Cewl ol 0010 ()l yrizan (WTA) 020 oo iy 8l e, S

9 Sl pAloLazl gyal (Do )S A (o yme )3 (2355 sladz o=
wilod (olo S 55 095 o0 M55 (ilgs (Rl 4 ke Altacs (12
9585 « 9o YUged s 570 Cdlad ol 8l ez go L S ol
(F) 09 oo LoDl (9 55553, 65 s 381 dmsis )0 9 JUS 50T
Ol3815(Y) o (Sl oo (Lo ellod 53 0yl e g0 il )5 S5
Lo JBaol (8 YL (a4 098 o0 (Jglao 0y gl om0
(58 ilttes - slans 53 b s 45 sl (ROS) ¢ ST o157
gl a8 e (Sle)S i )lge ;50051 (YY) 098 o0 (Hghaw g
ol Ao 039 ol 13T (A) ccol (it gansl g T T (sl g 50,92
ey (5ol 45 sl ol (n S ie St

E Email: ar_mohit@guilanacir \-773YN 1 )l W-F 2O 1 alse J g smodonn 53(%



AN\ e)\.g.:u L?o\h)jb ‘k&ﬁﬁ\b Q\.E.:iaaﬂm

e jloa 25 & podslaB A dilyg) ()9 0)9 51 T g T )e Loy o
S5l 9 (Sladigad 0l 48 )T a5 5 g LT 51 g et Bolas
SHDL 3yl 55 Jg S 3515 5o dlio sl mazcinl b 5
olLS s 9 (g g—o)T Ly yl) (o)l e S jlo0l b Wl L, LDL
0391 YA 9 YO (slajg, 50 038,318 () 2390 (6 o b g Sl
LT3l g oloest Bolas dy ¢ Lo y2 51 € po dxlaB) ilig) 5 B9 13
Sl S 52 )55 b judy S g 0l T il (6525031001 ) glatodty
Lowidly (Sloa gl -0 (625 A5« 9 (39 955,55 3 (TBARS)
¥°C Slod gai8oe ;o (ai 8o )0 )90) Weorpm 550 b jaudy yolu 5l oy
9 T3 590590 &yl 0SB 0,053 _v°c Slod ;0 gasasel Cewan
ool 2 (B 7 sl 3 e (e (512) TBARS
AAYN) el (6,5 o3l el s 00lo = L5 M3 4S e g,
CSyh) (2900 (T (o) S 59y 555555 (S 031l g1
3 lowdly (gl g5 stole 3T bl 51 8ol ool (L3I IDS
D50 6L g 2 (55l o yolatads g al B ) e ayhe 'C gles
595059 039 I3 e (08,5 )3 0)9 095555 A 09
)90 )3 995 9 (6550 iy (Ll )3 (Sihe S g3 8 pane
S99 085) GBE yo olwl 2 992 90 (Slag po Slaws DLiL 392
105 -0 dolrs 5 I SE 30 g o LBlate g grazeal yiolaT
)t y3kaied0y90 (Ll )0 05 IUTg S o) o990 lals
05,5 oeSlee & S5 (S39 45 Jlou 0 5l Az g A Ay sla Sy
Sy Goools 4 S o S LT asy (gl g bl aiils
el 40 526 GLM 439, (SSA 13381 5 5l oolatasl ¢ iale)T 51 ool
OIS G903TL o jlous (:S0lee )13 e igli S92 g 50 4o g 0

22 )T ) B dlie sy gt/ 0 pelas o

PS50 870 595 Grazinl f nle e 5t 4 gy el

Gyl e glds ioloT gla)lass Shs,)0 ,o - Camlodal)IY Jga
JoSe (539, T 50 00l LS 95 sladzinl 8 gl 1) (p>+/+0)
Lo o m (5 35S (/1) o e el 38l 5o S
D9l i liseo (6Le o (o (395 Jg peedS RS Sz y 0 0
3 iale T (sl glas Lol o(p>+/+0) aid odalins (5,10 o
(/8 4 33 255555 LDL 5 HDL e ol 55,13
S sixe ialidl e go (s 8500 g LS (slo JoSo 559, T yo
3Sel8 e ol S,6 g aelidog ) dy e (95 HDL (p</+)
09,5 3y (p<e/+0) 510 sae y5las (S oS 50 5 55
odalie o ne Dglds (S5 5 LS (i (T 992 (9D
C e 358 s 0dplin Y Jou ;045 oo los (p>e/00) o

D0l LS (559, TA Y0 10 93 T3 (s n 1) )0 s gl (cailesT

ryy

237 Sl ialS ez 50 SO 5L (glvons S Sy s
Sl ilofl olol 2 -(10) 398 o0 JU 0T g 528900 o9 YU g
AR o S35) TV B (s 3 (52855 (Sloaz 52 )3 00l Jracasy
51 B e (glalamde B ghas oS5 daliys (g, 45 sl
U oo yglay coglite (6585 dnli . (1F) aos o yialS |y ol
Il B, 5l i 208 55 Ak g azale (65 31 B pan oS
ooy e A8 o d el 5135 13U 10y (slod 1 i g3 o gt )3
Ladal) o - ol crwlite (SO U al> o Jobo b (o )8 (5o e 3
oelods Jgicawlad 3 sl godaie Dladlas (e, S s
S 5 26 (S5 9o 00S Jlgeo Jitan Jolge (59 p s
o eyS Sy 5o Jalge dulie balayl) )3 97y Sl 039y
Oy gear 4 Sl 00 s Borfion (0 13wl euiis plal
A e 350 ¢ oo )S (A5 (8l 55 Jalse 73U (glalie

XS

B wgsg2lee

239y S (b5 4% 2 AxlaBIFY slaas oles ol plonil slatec

T S FAEYE (59 aSSleo b (0155 JST ol ey )T A gw)
52,8 008liee W g coleiT a1 W o Lo F L Jolazel  Bolas SLals
G pan 0,5 ol ajlod ouzd 5 )18 oolitul 35 tulajl o>l
fegk/gm ¢yl 504 (I o1 Vitane pharmaceutical) .o 95N 00005
L) aliog 5 S aelipy s1yl0 09,5 (V) (3 an o
(LT Merk) Q@OMJ,AAOB;SJJSSYL;'OMS)_&‘(JW
5505 i 3951, Lu(A) b penne g/
g adlolabgy e sl las oy 4y 3 )9 2 0)95 T+ B 9, 5ILS 5T+ B
10) (52,6 slooy9s ol ()93 aelipy (59 T V5 (S e 51
PSURLEE SN A\ DK FHCTCIING SRR SSCH NG R PRI
el | iy el WA s Sig, VI BIF (S5 el i
YOV (S el b/ iy, el W2 S, YT 5 VY (S5
el V)1 S, PG Y S5 el B/ iy, celas Yo £ S5,
el )/ Slb gy celw YT (559, FV 9 (So,U celn ¥/ s,
Al 559, T BYO ol U Lo e . (VF) atyazd 5 1 5 ( SG 6
@u;‘_,mubﬁ)o(w/\ G el jlon ¥ celn) celw £ oedy
ol b 3allas s NRC _lisl s 0,0 aplass oz, 5715 (F021°C)
48,50, 5 08,5 &y90 ) (5155 Sloaz s Sl g (s e
ol JoSis STy g3 Ol g Al dags S oSl (65)9LiS 0aSiisls
b s el oai osld Jialed ) Jguz 50 o (gdde Slge yliae g o ua
Ll (S )509)5 Slaaz g2 5l né r a9 dod 2olojlopgd
gad S5 L8 S b el V)b gy el VY Lyl 2 50 ol

2SI S STy guy 310 g STy 59 5 0,90 Jgbo yo 8




vy

539, Y0 50 LsTanglas aiz po asols lis aalidog )5 dy Cons 9,
2 sl (sl yloss 13U d bogy o gl . (p>+/+0) 0t o e
29 NS S oy 5 il (339 el 1 (SS2ad ST)9> Byae
Lﬁlf)b«bu.».w‘ wlo@:\jb‘?s& ‘stlgb)Qw).aﬂ\.luu)j).v 6)50
pydaan ;0 Se 3By as Io siae Sl 8l g s (F Jous)
OV‘SAOMLWAQJQJD)OAS)QJGJM.M(p<’/'a)f}w3(p<’/’\)
P Atk )3 Ailg) (59 (P</+0) Hlo e B a2 g0 (S o
S35, 0558 (P</9)) 0 sire il 3l e 50 LIS Lo a0 0
@13 s o p2 P/ ) o Gme dgnr ez 90 g o liy e
BUSH LY P PRGNS S P PO P PEFT E SR (Y IR ES)
CigS duo yd ()T )0 aST L loui 0 50 )8 5 (Y Jgur) Ay Slos g
Sglas (p<e/+0) 943 (S Jlowd 3yt (610 Syl A
O b lals slass )5 L auid sdalis (p>+/+0) (6,500 )8 xs
A5 0d i )l sre Dglis Calidto (6lo)loms y s (s2lo S

p>+/+0)

gJiacheng ol dos gulo L aS .ol Sie, ¥ )0 ()95 3565 Jlo e
S 0,2 4 LE 1 mg 1409381 050,5 5,155 aS VA Jlu yo ), Sen
as YooY Jlo o Tlieva g Sarovg 3 g co (553 55945 il 8l Eely
003 S 0aniS Jlad slag ol SuaS) plysbaVmg &y ,y55 e dizd S asxs
Sylocdlac g o 555,53 10095 35elS Siulidl el (Canl ALK
5pbskoassle L as A Jlu ;o o Sen g Gomezglis b sz ;o
G151 2l 39 385, 51 oS3 (S350 5 LS (5o 18,50
Mo (6o yhge 10 195 3SelS rhans 002 1S gy gansdl 002D
6)%"‘5&454-'4‘*"5‘-1{M'ﬁOBMQ@@M‘;{UWﬁwb.GA@L{Q
Splsl il 10 oot S (gl)ls (sl (655 luas] ptu )
S5l (358998 (5,28 e g ol ;SIL il S0V il aile (S
Slie a8l o (el guadl e 5 2 (o 4 Ay (6,81 9 AL 50
Tl LS B paejl o (Slojaz 4 (aldr az g3 LI 00 ()93 5S4l
HDL jls Soo ol 38 g0 (3 5500 s LS (6l lous a5 0Ll jadris
-dAb g Wahab-1Abde i, dx gols b aS csad Shs, Fr j0 s
Ohzulilge 1 89S, g0 ,0V++V JLo ,oHussain g+ ++ Jlu 0 Allah
Eeloolo 9ol asals L aS LS 8,50 ,0 Voo ¥ Jluws ;o ol LSen g
Qlg3 o died g Sl el o)l Slgdred c3gd oo 9> HDL ol 8
@] rwd 92Lie (SALS oot g (ST 8T CopolB 4y gy o

8 ez gz 53 oS e jialS falge 3

g ediad S s bt oS35 1) J s

sLb oy oyl

(St (Siao1h)  (Sppmir)  KEomerz itz
avy FYY YaA n;:)f)
IS - - P
WY/ 123 YEA Lgw s
/8 12} A of9y
" ¥ ¥ rlS S
Y8 v 12 STyes Slgo JoSeo
Yara/a Yaav/s Ya/v (keal/Kg) o gilio s 5!
\A/b Ye/b /b /ﬁlau.fu’x
F/VY s/¥Y g/Y Z@)—‘:
VAN Y/fY Y/VO /gSJ.J,.MJ ..a.,,...;l
/oy Y/N ¥ 7 o
/<A AVARY \/YA /u.v).d
</FA /07 /Y /U'“"S"""’
/¥4 /A -/av 7 iy g
¥ VY /M AR
/T </Y¥F /Y0 /Ulﬁg.‘.u)a
/50 /YA /A /M
/¥ /%0 -/a¥ Lo JilB yiud
/¥ ¥ Y e
EVAT «/\§ «/\A Z]JS

A0S0 5T s g slaamanl s il glajles 3B Jar
x)lsd)\sdwdwlxlo&u@:&c;}umqb?QAS;LA&QQQ}:M

A(p<+/+0)
mg/dL g5 slaasow! @

LLD LHD  wpuelSsy JorndS 35505 (Sh9)™) byless
svon” ansert arar v ™ sl
awont st s (3% vasa’ oaidle
oy ™ esset VE/E aasavs Sl
9\/raha m'/‘wab o/ o/ wo/rve' L

511 /M 5/VA F/v4 Y/va MSE
(539,F) ylous

o vrsey” AN/B W easet aald

oY/ vaser” vr/a WA yresan” Cgide

\¢24a4 rv/r;b AO/YF W/-A \M‘/Aba AR
00/50  sasav’ VY/VE WANY sy artD W

F/AY £y ¥/%0 F/AY s/vY MSE

5 )Lou 13,555 (59 yiaw 5503 65 b« 559, YO (s y3 . (p>+/+0)
53 (p<e/+0) S YL (55 95 jlon A S (6,10 e yolay
551 SUB 9  9Me (Sl lend ()9 12 099 TA 53, 50 4555 92
Oy (p>e/+0) Al oadlie (6l sire glad fyg5 45 i 95T 95
Sl s yskar LS o (393 (59 s 95y 35 dans (539, TA
Aot (oleil (pl j3 (p</0) 02 ydn (S0 5 (e 9o (sl jlarS
YA 3 TBARS (sl 1, (p>+/41) (5l Fomo (oS oiale)l (slovylous




AN\ 6‘)\.‘;.:'» L?o\h)jb «ké&ﬂ\b C)u.:j?ﬁ‘\ban

Y'Yy

O 55 52 53 (1) 153700885 55 (7)ol S50l g adims (2S5 30m (1) i iss (65 (1) o (S5 YA 5 W0 55 g sl b 1 ol slajlos 3. Y s
AP /00) i ls (gl e S iled s aseiie sline b g - LaS ol Sl

(5393 TA 33 95 sraziwl 53957033 (95 svaziawl
W sLous
. ¥ ¥ )
Corti(ng/mL) TBARS (nmol/mL) T, (ng/mL) Corti (ng/mL)  STBAR (nmol/mL) T, (ng/mL)
b b -
A/ AOA N \/lba ALYS f/wq' a V/EYD </ AOY RV )
b b b P
O/VFY VY Vaald Y/-54 \V/¥¥ «</AYY oM
b b .
O/ ASE \/-YF </YYA /AN V/6YY </EVY AR
Vreyd v® -/8VA ooy vy /A W
</VFY </+0Y «/+Y¥F </6¥4 /A «/¥Y MSE

Slajlows aS v co lid ool pl zuls caiilioole 9ol Jawgs
J992) (559, TA9Y0 13 1,95 T3 e sl 61 meglds il
095 Ty cdale (goae lade il 38l e LIS Lo iy el (Y
g Zhang Law s ool Cawdy gult ol .ol Lajlood dufy 4y S
LasVAY Lo jo 4l Sen g Arancibia-aTapig VY Jlw ;o ol o
LS sloslatwlaS Cawl o 08l 1)L (310  Slgdred pol> Gados
LS Lo e ol 50 098 o0 (2la)S (28 IS g 7m0 0 (S350 15
ol sl dycoms 55, YA O TBARS (gl pl) 5,10 sixn jialS
R )l (e gldl (5 g50le 9 (S )U (Sl Jleri L Sl o8 e g
55k LS Lo a4 (slowdly ;o TBARS cdalé Lol el ylas
Cewdo gl b g l o ool e dy gl .3 g1 5205 3T 5l (g00e
LB wssls lis as YN Jlo ,o Suramanian g Subash awgs odl
9,5:"»\.;..,5‘ OS2 yxe 50 4\5‘_,;:&&5,@ Qs})& l) TBARS clale
YAV Jlo ;0 o) g Zhang zulis b (yiomed g c3niidn S g 50 92
Jles y0 5l e g Kumar (138555 )& 100 5 43 LIS e mig y04391)
LY gm 534380 Yo+ A Jlws ;0 ) Seam g Jiacheng (g0 55,,2) Y1)
S laealTes el cdale LS assls lisaS (S oldeo >y
LB e (B0 51010 cadiyllae ol jialS oau ;S8 Sllgue 51 S 0
O 595 P 9 P90 ALhR )3 STy 95 B e )l e lal38l x5
Jo )0 oS g Xiedawgi ool Cowdy il b Gilesl ol guls
aS YN Lo jo LS g Daigf* ¥ Jlw o o Se g Zhang Y)Y
Bras galidl Eely Bpas op> 10 LB 5l ooliswl wis,S )18
O g Jonaidi .- o)lo cudyllas c3 g oo s5S (Slodz 9> S5
by J310 O ygear ) L (glooni S (glocans oS TY Y Jlu 4o 3
Q30,5 dsdlae 138 A1 1 S5 5,1 it D1 )31 903,53 35 (6 o
e e dy diansl 510G (61,13 Connnss 6 TWWTLIS LS TamS e olsl 2
AS Sy o iy ] 26T slod g2 10 STy 95 B s 5 59,
Gl Sl alanlgdy STy 95 (3 pan 310 95 died guo Bl 31U JoSeo
($hm (o 3h i 0 655y wlasl el Gy Slhe &S

3O Gasfemsx [p5) wlisy brasShssp =l slales 36 ¥ Jar
.xj)l;é)\sdwd)k:é-l.,\.;le,\iwQ)LA;»J}?L‘.AS@;LAL}:Q\?AQ}:MJA

A(p<t/+0)

s AR g AAD oyl AIhD pgw AdR  pgodiid  Jlads  Lyles

We/Ye

OA/AD

VY /FA

\#8/+A

Y/va

ALY

\N/A

AL/

W/

Y/AS

1P/

VFa/Fe

\¥\/-8

/5oy

¥/e8

b
LYy

ab
V1/0Y

b

ar/-F
a

VA/T)

Y/

b
/A

b
VAT
b
VA
a
88/-Y

N4

Yo/rY

Ye/YY

Ye/Ye

11/76)

</YF

sl

MSE

A3 Gasfams [05) 55055 ) p iolesT slasless 360 s
x)lséjlawg))&;é-\xlomwajwad}fLASL;LAJKJL:AQ}:_&

(p<+/+0)
LA RiAiis o)l aiis pewdiih pgodiih  Jgldiis
ST/ MY seseed arest RN w/ar ol
NZAitd q-/4Y ;q/Mb A\/ma Y'Y/ 724 w99
SIVA YAZEE seve esssyd vesss WA Sot
SE/VY YY/AS Ayt st T/m W/ W
V5V Y/YRY /WA “/A$+ </8FA /YA MSE

S Slay sy 53 (V). 136 o o staled] e 367 J s
AP/ 10) 25 s g b _gms M| dilods s sline Ly - L aS

D ALD (R AIRD 0 Rz AR pwdiid  pgodian  Jolaian

Y/va

Y/YA

Y/8%

Y/%

o/ PY

Y/Y#

Y/oA

Y/vy

Y/a

<00

a
YNy
a
Y/N¥
a
Y/\wW
b
V/va

o/

V/AY

V/4A

1/44

Y/-a

AL

\ba
\/#A

b
VoY
ba
\/88
a
V/A¥

/YA

At

V/¥a

V/¥Y

/¥

«/YY

W

MSE

O A 3 (V) (adN 1) aay olis WLA)T slales J:.,lj Vo dsde
.,\.'r)\.) L;)‘.)&A M| wledd u,.a;v_&..d Q}LL.A u_é‘b? Ll ASu_lL&u,:i.lL:ﬁ

(p<+/+0)
hroyie a2 Jb aly peoe abYoo3l
v/ /ey fEfr rymTt as/m aali
¥/AA /ey PR pysse®t aW/T et
(% a/vE /Y vaser® av/vE Syl
/) a5y FY/AF A/VE 88/38 us
</\EA /TR /YO /A /YA MSE




Yo

Ay 50 a5 sl odls oS S o oisS sloaz > Se
Sl 9oy oleyS i Ll Sl 31l 50 (5 ydn (UlgS (g1l
bl g2bo

Lé‘b)..\sg ,S.wu 35

G0 g aS oyl a5 oSS S yrold 0aSLisls lddow gia

D9 50 19,08 5,5A5 855 50,8 Jgdue iyl (2l 1,2 )0,

References
1. Abdel-Wahab, M.H., Abd-Allah, A.R. (2000) Pos-

sible protective effect of melatonin and/or desfer-
rioxamine against streptozotocin-induced hyper-
glycaemia in mice. Pharmacol Res. 41: 533-537.

2. Apeldoorn, E.J., Schrama, J.W., Mashaly, M.M.,
Parmentier, H.K. (1999) Effect of melatonin and
lighting schedule on energy metabolism in broiler
chickens. Poult Sci. 78: 223-229.

3. Bermudez, F.F., Forbes, J.M., Injidi, H. (1983)
Involvement of melatonin and thyroid hormones in
the control of sleep, food intake and energy
metabolism in domestic fowl. J Physiol. 377: 19-27.

4. Bowen, S.J., Washburn, K.W., Huston, T.M. (1984)
Involvement of the thyroid gland in the response of
the young chickens to heat stress. Poult Sci. 63: 66-
69.

5. Brennan, C., Hendricks III, P.G.L., El-Sheikh, T.M.,
Mashaly, M.M. (2002) Melatonin and the enhance-
ment of immune responses in immature male
chickens. Poult Sci. 81: 371-375.

6. Buyse, J., Decuypere, E., Michels, H. (1994) Inter-
mittent lighting and broiler production. 1. Effect on
female broiler performance. Arch FiirGefl. 58: 69-74.

7. Clark, W.D., Classen, H.L. (1995) The effects of
continuously or diurnally fed melatonin on broiler
performance and health. Poult Sci. 74: 1900-1904.

8. Dai, S.F., Gao, F., Zhang, W.H., Song, S.X., Xu, X.L.,
Zhou, G.H. (2011) Effect of dietry glutamine and
gamma aminobutyric acid on performance, carcasse
characteristics and serum parameteres in broiler
under circular heat stress. Anim Feed Sci Technol.
168: 51-56.

8 ez gz 53 oS e jialS falge 3

fkf)bgs""")"‘ u»)j—l)Lﬂ)LM .J..Su’_n Jleslesyls Qua_aybs_..db
U ol ol gt cmlanislas (Sye, FY B YA (s 3 S)e5 8 ruan
g Brennan.Y++Y L ;o o) Lo g Sahin law g5 eosleeman gl
Ol,138 a5l yo o1 ISes g Apeldoorn¥++Y Jluw ,o ol LSen
L (iomo® 90,100 STyg5 B (6l gme 13U (8 65Me 050, S
Q33,5 4,155 a51990 JLw o Classen g Clark Jaw g5 o0l ey glis
Loz o ooyls cdillac coylo STyg B ran 1y o5 15U 165
Gy 959,55 )155 aSAAY JLu jo o] LSen s Bermudezgeils
B a0l 318,60 40 aldre Bllllas g Yo o R8LS l.o)las
)JMbwymdquJﬁbjdf)lsuLo)‘ooLwluwg)j)‘-\.a.a
0 ¢ (S Al Jlasl ¢ i ol 5l ool o gl bl
i LaS cenladlasadsges> Slhes B rao 1 g)lo e
Ol Tl plao Yo+ Y gV 40 (slo Jlus )5l So g Hassanzadeh
5525 0593 Jobo 53 glas 51 5 a0lgS o gl 10 Lachglas
S5 NVBIF )0 abbod Jlael (S0, daby chlises sla b,
LS ab basg> 59 lo Sre JralS Eely SO U Lo
Yo 0 Y glo L yo LS gHassanzadeh ol & 8 > 5
as199F Loy ol B gBuyse Y+ + JLs ;o Leeson gOhtanic Y-+ ¥
09 6‘35'0 u.,.mlSd,.cb yﬁL&.’L‘o Sy Mbﬁjlobw|.\3¢)5&)|}j
Ol g Apeldoorn zulil (yiored cawl Gillascd g colda> g
Ay 116 (o 3B glite (6,83 dnli pais,S o 158 45149 Jlus o
iy 0 ls Cdilas fde bl o )s 50599 Ll yo 65 Slads g
S99 el 4 ol (658 (Sl 3T L (2555 (Slaa 52 v o0
Oy g Axmd o Lty 18 go oy 13U G Ayl w50 gl
SASS oo 0yl B (G0 e 50
JoSoas slo Las 535, VALY )5 Gadoes ol 3ol oy glis
3001 Se g Xie gl L aS (39 oo (39,18 sixe [ialidl Easly LS
asYeo¥ Jlo,yo o San g Zhong g V-1 Jluw ,o ol Sam gDai YIY Lo
Caylan Sl o duly il 381 Eee L LS JaSio sl ooliznl a5 )5 45,158
Loty Oge)92 i g0)ls a8 Shos » stz 95 B SISGLS 3l
9 Zhong Slidos b guls a5 il S59, VALY (o lod>g> STye>
TRV UL FL g0 {1 N OWIIPSES UK RYCN- 1299 33 G IWERSEN L V'Y
)oolgﬁwm%léﬁjmﬁ?‘l:qb%ﬁ‘mpy@|3§&¢;
MA}?’L‘MbLQJTM)M‘;)‘”()“AJSlew)‘;OLi‘“‘”‘)
Sgatr ety (653,350 59l b cldylou ples by delio ;0 LS jLaus a5y




AN\ e)\.g.:u L?o\h)jb ‘k&ﬁﬁ\b C)u.:j}rs‘\ban

9. Darras, V.M., Vanderpooten, A., Huybrechts, L.M.,
Berghman, L.R., Dewil, E., Decuypere, E., Kuhn,
E.R. (1991) Food intake after hatching inhibits
growth hormone induced simulation of the thyroid to
trilodothyronine conversion in the chickens. Horm
Metab Res. 23: 469-472.

10. Faraji, F., Ghasemi, A., Motamedi, F., Zahediasl, S.
(2011) Time dependent effect of GABA on glucose-
stimulated insulin secretion from isolasted islets in
rat. Scand J Clin Lab Invest. 71: 462-466.

11. Gomez, R., Asnis, N., Tannhauser, S.L., Barros, H.M.
(1999) GABA agonists differentially modify blood
glucose levels of diabetic rats. Jpn J Pharmacol. 80:
327-331.

12. Hassanzadeh, M., Bozorgmeri Fard. M.H., Buyse, J.,
Decuypere, E. (2003) The beneficial effects of
alternative lighting schedules on the incidence of
ascites and metabolic parameters of broiler chickens.
Acta Vet Hung. 51: 513-520.

13. Hassanzadeh, M., Shojadoost, B., Feyzih, A., Buyse,
J., Decuypere, E. (2005) Effect of intermittent light-
ing schedules at the young age of broiler chickens on
the incidence of ascites and metabolic parameters.
Arch Geflugelk. 69: 57-61.

14.Hassanzadeh, M., Al-Masri, F., Maddadi, M.S.,
Shojaei, H., Eghbalian, A., Abbasi, S., Yousefi, K.
(2012) Comparative study on the beneficial effects of
different dark length schedules on the incidence of
ascites and metabolic parameters in fast growing
broiler chickens. Iran J Vet Med. 6: 113-121.

15. Herman, J.P., Mueller, N.K., Figueiredo, H. (2004)
Role of GABA and glutamate circuitry in hypo-
thalamo- pituitary-adrenocortical stress integr-ation.
Ann NY Acad Sci. 1018: 35-45.

16. Hussain, S.A. (2007) Effect of melatonin on
cholesterol absorption in rats. J Pineal Res. 42: 267-
71.

17. Jiacheng, H., Xiaoting, Z., Derui, C., Jinge, D., Ke, S.
(2008) Effect of gamma-aminobutyric acid on serum
biochemical parameter of finishing hogs in summer.
Feed Ind (in Chin). 29: 9-11.

18.Jonaidi, H., Babapour, V., Denbow, D.M. (2002)

Yys

GABAergic control of food intake in the meat-type
chickens. Physiol Behav. 76: 465-472.

19. Kumar, A., Singh, A., Kumar, P. (2011) Possible
involvement of GABA-ergic mechanism in protect-
ive effect of melatonin against sleep deprivation-
induced behavior modification and oxidative damage
in mice. Indian J Exp Biol. 49: 211-2184.

20.Lin, H., Decuypere, E., Buyse, J. (2004a) Oxidative
stress induced by corticosterone administration in
broiler chickens (Gallus gallus domesticus) 1. Chronic
exposure. Comp Biochem Physiol, B Biochem Mol
Biol. 139: 737-744.

21.Lin, H., Decuypere, E., Buyse, J. (2004b) Oxidative
stress induced by corticosterone administration in
broiler chickens (Gallus gallus domesticus) 2. Short-
term effect. Comp Biochem Physiol, A Mol Integr
Physiol. 139: 745-751.

22.Lin, H., Decuypere, E., Buyse, J. (2006) Acute heat
stress induces oxidative stress in broiler chickens.
Biochem Physiol. 144: 11-17.

23.0h, S.H., Soh, J.R., Cha, Y.S. (2003) Germinated
brown rice extract shows a nutraceutical effect in the
recovery of chronic alcohol-related symptoms. ] Med
Food. 6: 115-121.

24. Ohtani, S., Leeson, S. (2000) The Effect of intermit-
tent lighting on metabolizable energy intake and heat
production of male broilers. Poult Sci. 79: 167-171.

25.Pang, S.F., Pang, C.S., Poon, A.M.S., Wan, Q., Song,
Y., Brown G.M. (1996) An overview of melatonin
and melatonin receptors in birds. Poult Avian Biol
Rev. 7:217-228.

26.Sahin, N., Onderci, M., Sahin, K., Smith, M.O.
(2003) Melatonin supplementation can ameliorate
the detrimental effects of heat stress on performance
and carcass traits of Japanese quail. Biol Trace Elem
Res. 96: 169-77.

27.Sahin, K., Onderci, M., Gursu, M.F., Kucuk, O.,
Sahin, N. (2004) Effect of melatonin supplemention
on biomarkers of oxidative stress and serum vitamin
and mineral concentration in heat stressed Japanese
Quail. J Appl Poult Res. 13: 342-348.

28. Sarov, GM., llieva, G.S. (2003) Diazepam impairs

¥



vvy u:ijfduq‘,?);@b)fuﬁ.ﬁex.nﬂls‘}ﬁlyﬁgb

glucose tolerance and increases serum glucose in NZ hua, H., Ming-xia, W., Fei-yan, Z. (2007) Effects of

rabbits. Med Physiol. 56: 77-80. Gamma-Aminobutyric acid on the performance and
29. Schlesinger, M.J., Ryan, C., Chi, M.M., Carter, J.G, internal hormone levels in growing pigs. Chin J Anim

Pusateri, M.E., Lowry, O.H. (1997) Metabolite Nutri. 4: 350-356.

changes associated with heat shocked avian fibro- 38.Zhong, C., Ting, W., Liming, H., Dainan, F. (2002)

blast mitochondria. Cell Stress Chaperones. 2: 25-30. Effects of GABA on the heat stress broilers. Zool Res
30. Shekhar, A., Johnson, P.L., Sajdyk, T.J., Fitz, S. D., (in Chin). 23: 341-344.

Keim, S. R., Kelley, P.E., Gehlert, D.R., Dimicco,
J.A. (2006) Angiotensin-II is a putative neuro-
transmitter in lactate-induced panic-like responses in
rats with disruption of GABAergic inhibition in the
dorsomedial hypothalamus. J Neurosci. 26: 9205-15.

31. Sherif, F. Orelan, L. (1995) Effect of the GABA-
transaminase inhibitor vigabatrin onexploratory
behaviour in socially isolated rats. Behav Brain Res.
72:135-40.

32.Subash, S., Suramanian, P. (2011) Effect of N-
phthaloyl Gamma-amino butyric acid on lipid
peroxidation, antioxidants and liver markers in
constant light exposed rats. Int J Nutr Pharmachol
Neurol Dis. 2: 163-166.

33.Subramanian, P., Mirunalini, S., Pandi-Perumal,
S.R., Trakht, I., Cardinali, D.P. (2007) Melatonin
treatment improves the antioxidant status and de-
creases lipid content in brain and liver of rats. Eur J
Pharmacol. 571: 116-119.

34. Tapia-Arancibia, L., Roussel, J. P., Astier, H. (1987)
Evidence for a dual Effect of gamma-aminobutyric
acid on Thyrotropin (TSH)-Releasing Hormone-
induced TSH Release from perifused rat pituitaries.
Endocrinology. 121: 980-986.

35. Xie, W.Y., Hou, X.Y,, Yan, F.B., Sun, GR., Han, R.L.,
Kang, X.T. (2013) Effect of gamma-aminobutyric
acid on growth performance and immune function in
chicks under beak trimming stress. Anim Sci. 84:
121-129.

36.Zhang, M., Zou, X.T., Li, H., Dong, X.Y., Zhao, W.
(2012) Effect of dietary gamma-aminobutyric acid
on laying performance, egg quality, immune activity
and endocrine hormone in heat-stressed Roman hens.
Anim Sci. 83: 141-147.

37.Zhi-yong, F., Jin-ping, D., Guo-hua., Hui-yi, C., Jian-

¥




Original Journal of Veterinary Research. 69,4:371-378,2014 YYA
Article

A comparison of the effect of dark period, gamma-amino butyric acid
and melatonin supplements on reducing heat stress in broiler chicken

Mohit, A."", Shahbazi Beni, R.!, Hassanzadeh, M.Z, Jalili Kolavani, M.

]Department of Animal Sciences, Faculty of Agriculture, University of Guilan, Rasht-Iran
2Department of Poultry Diseases, Faculty of Veterinary Medicine University of Tehran, Tehran-Iran

(Received 14 September 2014, Accepted 30 October 2014)

Abstract:

BACKGROUND: Searching for factors that reduce the adverse effect of heat stress (HS) on
broiler performance has particular importance. OBJECTIVES: The present study was designed
to investigate the influence of dietary melatonin, gamma-amino butyric acid (GABA) and dark
period on growth performance, carcass characteristics and blood parameters of broiler under
heat stress condition. METHODS: A total of 143 one-day-old chickens (broiler line Arian) were
used inanunbalanced completely randomized form with 4 treatment, 13 experimental units and
11 birds per experimental unit. The treatment consists of 40 mg of melatonin/kg diet from the
age of 30to 40 days, 100 mg (GABA)/kg diet from the age of 10 to 40 days, dark of period from
10 to 40 days of age and control. All treatments were kept a circular HS (40+1°C) for 6 h from
35to040 posthatch. Weekly growth performance of chickens was determined and blood samples
were taken, on days 10, 30 and 40 of age for measurement of glucose, cholesterol, triglyceride,
HDL and LDL parameters. On days 35 and 38 of age T3, Thiobar Butyric Acid Reacting
Substances (TBARS) and corticosterone parameters were measured. Data were analyzed by
using of GLM procedure of SAS. RESULTS: The diet supplementation of GABA increased feed
intake inthe second (p<0.01) and third (p<0.05) weeks ofage. Dark period reduced body weight
in the third weeks of age (p<0.05). The treatment of GABA in the fourth week increased body
weight compared to the control group (p<0.01) and asignificant decrease for FCR was observed
in the fourth weeks (p<0.01). Addition of GABA in diet increased serum glucose at 30 days of
age (p<0.01), in the both melatonin and GABA treatment groups serum HDL was increased at
40-day-old (p<0.01). Control chickens showed significantly (p<0.01) higher TBARS
compared to the experimental group birds at 38-day-old. CONCLUSIONS: The results
demonstrated that dietary GABA had the most beneficial effects in reducing the adverse effects
of heat stress on the broiler chicken.

Key words: broiler, dark period, Gamma-amino butyric acid, heat stress, melatonin

Figure Legends and Table Captions

Table 1. Ingredients and chemical compositions of basal diet.

Table 2. The effects of experimental treatments on parameters of blood in 30 and 40 days. 1-C (Control), Mel (Melatonin), D (Dark of
period), GABA (gamma-amino butyric acid). 2-Different superscripts within a column show significant difference between treatments
(p<0.05).

Table 3. The effects of experimental treatments on parameters of blood in 35 and 38 days . 1-C (Control), Mel (Melatonin), D (Dark of
period), GABA (gamma-amino butyric acid). 2-Triiodothyronine-3- Thiobar butyric acid reacting substances-4- corticosterone. 5-

Different superscripts within a column show significant difference between treatments (p<0.05).
Table 4. The effect of experimental treatments on feed intake (gram/bird/day). 1-C (Control), Mel (Melatonin), D (Dark of period), GABA

(gamma-amino butyric acid). 2-Different superscripts within a column show significant difference between treatments (p<0.05).

Table 5. The effect of experimental treatments on daily weight gain (gram/bird/day). 1-C (Control), Mel (Melatonin), D (Dark of period),
GABA (gamma-amino butyric acid). 2-Different superscripts within a column show significant difference between treatments (p<0.05).
Table 6. The effect of experimental treatments on FCR . 1-C (Control), Mel (Melatonin), D (Dark of period), GABA (gamma-amino butyric
acid). 2-Different superscripts within a column show significant difference between treatments (p<0.05).

Table 7. The effect of experimental treatments on carcass characteristic (Percentage of carcass). 1-C (Control), Mel (Melatonin), D (Dark
of period), GABA (gamma-amino butyric acid). 2-CE (carcass efficiency), BMW (breast muscle weight), TMW (thigh muscle weight),
WMW (wing muscle weight), AFW (abdominal fat weight). 3-Different superscripts within a column show significant difference between
treatments (p<0.05).
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