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1- Hypoxia

2- Guanidinoacetic acid


http://dx.doi.org/10.29252/rap.7.14.51
http://rap.sanru.ac.ir/article-1-690-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-21 ]

[ DOI: 10.29252/rap.7.14.51 ]

Yo

WAD liwe) g sl 1V ojladds /psan Jlo old Cladg slouings

WWAd duole (gloygd Cyao 4 g d)S pll (glazan
g e (lojpd Cygo 4 5 ol S oyl
«i9r ¥V (o ) aD gual e 9 Spe (g bl
Yosas obal S s wlp sl ol ey V-
03 o &y g 48)S ok Jb Spabw 5l g5 il e
o3lo] oy (slndiges b b 5ouis il VD= + 593 53 adidd
O 90 ol g5 Sladomiul b s sl 5 290
(0) iSen 5 zaye B9y Lboly (NO) aLuST S 2
a4 oy @ Olis clal b p ) cnl b el
69y Cllgw sla Joloe 3,8 ddlsl b bl o poedls
2 Jgeishe 00) 2euS'gy0m o 9 (i )3 Jsacdes V)
pLxl b g a3 albjonon ol 5l pyw (sladiges 4 (2]
Sy chale ol 3 ) @l Gogleer g ok il
5038l pogil OF+ g0 Jobo )3 plogiby Sl L s
() Ohlan 5 (Slogd gy Babo 2 Sl Sl il
Sl Sapgl &5 Ao Spge u Glalel bl g
odd (iSly 31y 395 el Byme b ooy dig0i 5 LoDy
b pedies s dlols S5y Gl 5 a3 0 S5y S 5
b sl S0l clale lie oyl jlas 5y00 doniwl )b jlads
Sl 3 5xSo3lulyteslh PF- ggo Jobo 5 tagidy Sl
9 % pre (MDA) asdll oo pglle clle (s
Jyae "(TBARS) sl S)gin)lgs (s ptogidySin
(YF) 55 9 3 b oobl p ) (onelinnsly
x> 38l Glle gy cul bl A8 (6 S0
i) OgplinSy Jgame b spul Sojygmliss 25Ty
IS (3,8 il apd Vee B A) ooy (VL as s o
9wl (Ghge S5y bl e JuSly nl 25 e
Fogl OYD zgo Jobo )3 yiegbiSionl 325k I Jols S,
dnge dof Gl o Sglen s iy A5 S ojll
e Lol ool coSglen Lot ogate
B dghune (oguatie yrad L g 035 5 (y95 (paSude
209 Ay Vo Gl & guiy ylwg Soo 50 aalg) dsldl yo g
S5y dmge sl Coles 3 9 BAD Soudy il WWeo
g odd o3l L8 o Silen ioxe egase Sk
S bl el Jos 4 (605050l co S plen doys
2 Cogid & Jdgyin Coms ($300l 5 5l g A
oy ol 2w me (VF) Syele g w9 29y ol
Voo pleiS)n Lo eSS 5l edlitl L
Uiyles (Olympus Optical Co., Ltd.Tokyo, Japan)
Pl (Comst] 5 Lidgyip) duboo JoulS Ve 250 )5
d“ﬁwwwwwwysrbwa-\w
b A LS <S55 bgilejl nl 53 5l 259
.(Sigma-Aldrich Co., St. Louis, MO, USA)

Sl 58S 5 oph)] 4 Cod SOl b iz o
oy 2 08i)l B sl ln wcwle S JaSe
byl adllas oyl 5l Gaan cplpll (Ve FOA) Cusl By,
Shs JoSo S5 4 cunl sl Sslgisles cud b
xS > oeSon S slaoye I oslinul plia >
0392 (dsS sladrgr )0 (s3) (9B DL Pyl dawg S

lageg) g 2lge
ilol o g By

b oyS et ol Slados oK) o adles oyl
Ohaan 8 Ll by gaw e YVee dgue o))
@l Saen lild (o)) g > B BNp
S obaebl sl cialojl g9 5l 5 35l oo ol Sl
O Oliwe (lalejl oy (g (353 ke oo
s oy b (&S0l olitylojl )3 S]yss dlse pls
s3lizl b g 'NRC (YA) o5 dpogs Jolas yuolie yolulys
5 4o VoA ggemme 13 .cd)S pbol 'UFFDA jéls s )
@ (o 2 2 422 W) LN YA il 0l des
b (Sigy g 0w U ladoge 0 (io (Bolal O
U owad oo hygn (85 s b5 o
9 O g Gl 9 0L u}L\AJL.M’ Clﬁ 9 osle dl!z,dq?
2 (pS OV V) ply oligl b g (o) & o
by 1y odalojl oy § B8 e (olejl by
2 XY EY dgue Jol aitn 0 hyep e sled L0)S
(559 ¥V) 099> Sl U pows asin 5l 5 YO £V po> aiim
dooj olod dly (pl b baes ol S Sle an > Ve )
lrog,S > Gl oS slaw B 35l o pbl 1) ol g485
Aay LB Sl cos ) bl s cone vl
colo Sy 5 (2ldy) colo VW )98 bulyd cou By
@ hagn 09> o 0 S g ol iy JE (S
Dy oLy wyiwd )0 35l b
ialojl (5le pu o s )lows

)93 6‘)‘.’ NRC LWETY) d;Ua.p ch)] 03> )LQ‘>
A ad (S39) ¥V B YY) 4y g (i) 0-TY) onjlél
w85 iy cute JuS TNPD) Jlo S b oy
Ogn Ve Okg (sl b (RPD) (15 o 0 9 23
w5 03 93 (e b oAb 03kt NPD L duslis (> pls
Vg /0 olie) ol Sl 903165 b 0ad JoSo (g n
ooy 4y oo (g3l A0 ans (p)SokS 52 p)5

8 g LSt ) (o)1 @ygo 4 ooy g 39 LS
Sl dnae plas > iy S Sl o (ol 8,5
S P ) Jota b BLAL g oS Sy & el
Sy e ol u.ch)\ ooy
o (8 031051 gWdaswiusl b

Cige & Gy GIBl g Shes Grae 5ol

1- National Research Council
4- Nitric oxide 5- Malondialdehyde

2- User friendly feed formulation done again

3- Normal protein diet
6- Thiobarbituric acid reactive substances (TBARS)
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Table 1. Composition of the experimental diets fed to broilersin the starting and growing stages (%)
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1- Right Ventricular Weight Ratio (RV:TV)
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Table 2. Effect of guanidinoacetic acid supplementation of reduced-protein diets on growth performance of broiler

chickens
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1- Insulin-like Growth Factor
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Table 3. Effect of guanidinoacetic acid supplementation of reduced-protein diets on carcass characteristics in broiler
chickens measured at 42 days of age (percentage of live BW)

PValue SEM RPD+1 g/kg GAA RPD+0.5 g/kg GAA RPD NPD [INVER
NET -1y SYIVER SY/YYE SE/0V° SV/00% aiY o)l
N -1V Y500 YEIAY Yo/ov YEIVY s
N NZ Yo /AN Yelse YA/AD /Y o
ooy VAN y/vy” /vy N\ /A Iy
NAY [+YA Nos N vy® -[oA” s
NAR Y IV NAE) ¥y <I¥¥Y RV:TV

(P<e1+0) )l o gxe BB d)bi Llod il cplinl By b bo ko slaw o
Al SianlgasileS :GAA 1y oS 0y RPD (yuigy Jboy pdaw (ggl> 0y :NPD

L;Lm&‘.&,:uﬁl u*’i )l u';lﬁ’l)'é )g.bUin d|{|: d“’)ﬁ? 9y
sedlbd 3 15 shawlsiel 5 sA55M0
2lie o (5 098 i3 corttims) (lpms !
Slroys ol jolaie oy 2ol Cans Laals &S (YD)
DIy o (S|l cudyl el > gy oS
sasld Comsiid & by pn Cund bl S MDA
L Gl jo adllas oyl uls o sl By 50 oyl
P & o cpl QIR p (e (e (B S
Cunl 039 (1855 Sz gz )3 (1Tgp o5 Sbooy> 415
Jebg i G o5 cusl 0l o ooy (b (V)
Sbiee Ol Conl Pl ot cladrgr )3 Cumgal 4
alas o) ) Comgild @ Jdgyin Cund a8 g (V)
pf 9 Jblx;‘.a P9y b L;Uz,oﬂ? odus C,\éli)a d[mo”f).)
P EalS b dpl Stwlgaslss b oad JoSo (g p
ﬁ,f 0 yu> a.\:.;fc;él.{)a 09/5 L Cound Lebosjf u.:] 0 w-l
sy &S 3l Lt adllas oyl ol sl e e (s
& sime BMSI NPD  RPD (glaog,S ) S gilon
Moisine 42 o GAA L 0ad JoSo (slaog S .cusly
SYL oyl RPD 098 4 Caws CoySglenr dopd
S 0392 (o VL b jSumg oam L (JgB Lo Sgilen
Bl o g Sye (V0) Ldlioo b Caml adgl WM
09,5 3 (5o e MBI () Jgio ol silae
0955 )3 s0 5 S po 1oy g sl NPD & Copus RPD
O oS ez O YL 2y LB sk RDP
oo 5 Syo GAA LaSo 3ok 5l RPD | o0 4,35 09,5
QA5 095 & Cund SxSpada 929 4 ) Cul 5l L
Jeinl 4 jo 9 Spo ials Db yials RPD L sus
» ool ) Gl e b eald J 4 gl
09,5 ) 085)] 29205 & Cumd GAA 5 NPD (glaog,S
3B o 5 Sye alS 3 5] 2B Sk e RPD
Gl 039 55 Geme Gl g)ler G @S Col

(FAXYYF)

s 5 S8 Slpie b by @i ¥ o

b onBones o iledeSe 5 5S9n gshaw U cod
20 ey (NO) 5181 (S, 12 .l 005 41,1 GAA
@ Cons RPD (059 o5 0y 055 51 3 ()3 ine
CuiS il GAA 4iw g ob L Jolste gy b oju
NPD 05,5 ;5 doxl b aliie 5 plie & pyw NO gl
O b gme AMB! ol 01005 s |y 00 sdaline
ol b s )5 5 odnlie GAA | ok JaSo cloog,S
busdly NO I3 e (a8 5 (B) (ySen 5zt @l
9 Ol )81 Wdges (SIS (pign o8 slaoye o )
NRC (YA) 5l b ceslite RPD 058 ;5 355 cbaws
W)l )3 55 2050 033yl i 3T GBS b e
s NO e gy 4 (2bicusd el (S g byl o Y
o3l ol NRC i g 5Vl doys Yo dg0o |y 03
By Al 3D (pdr (owyp 2 Orzen (V) Cul
03 JeSe gloj )3 (g5 sl ooy b L
b NRC ou apogi polie 51 5L (5l b ol op
alllnn > Loasdly ol S pgl il (YFFVAA) sl 0
RPD L awolie )3 NPD 095 53 (5l me jsbo o polb>
LowsSly gl K9] Eal331 s GAA (30381 ¢ 561 5Vl
ialeil gloog)S o @l ol g 45 RPD o 4
Sl Soygl D55 4o ixe RPD g GAA ouis” ¢l
&S (VF) wsboe oy o ShuaST (1 Gis ol
5 035 gl 3 Vb o5 48 ol bl o
ool o JiSesly 5150 ladsle st pmlinusly
@ Jedgyn s g 13l (63 gl (V) Wl s
s NPD L awslio ;o RPD ous 4i%5 09)5 10 Cumwsad
Dialiil GAA oS oazS célys RPD (celo og)8
oeedls wsdll o gl b gl gy xe
2 MDA (i3l g adbiee o 5> (s Gomliensly
S5k 53 48 dpl Sojgl LB L B9 S slaog S
byl wlge o)l (core (385 dd (gmelinns]y
Shol i Lgw dbuS o 5 egde L(0) wil azily


http://dx.doi.org/10.29252/rap.7.14.51
http://rap.sanru.ac.ir/article-1-690-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-21 ]

[ DOI: 10.29252/rap.7.14.51 ]

¥a WAD liwe) g sl 1V ojladds /psan Jlo old Cladg slouings

S et ) S slayie p (D9 08 oy 53 el SulgleS JeSie p3U Y Jouo
Table 4. Effect of guanidinoacetic acid supplementation of reduced-protein diets on blood and serum variables in
broiler chickens measured at 42 days of age
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Table 5. Effect of guanidinoacetic acid supplementation of reduced-protein diets on cumulative ascites mortality in
broiler chickens
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Abstract

Considering the role of arginine in the prevention of ascites and the possibility of replacing this
amino acid with Guanidinoacetic acid (GAA), in present study, the effects of different levels of
GAA (0.5 and 1 g/kg diet) supplementation in low-protein diets on growth performance and ascites
incidence in broiler chickens were investigated. Therefore, a total of 208 male broilers (Ross 308)
were used in completely randomize design with four treatment with four replicate in each treatment.
The chicks were reared on the floor up to 42 day. Treatments consisted of a hormal-protein diet
(NPD) according to the National Research Council (1994) and a reduced-protein diet (RPD) with
reduced 30 g/kg of crude protein relative to the NPD. Two reduced-protein diets with similar RPD
that supplementing with 0.5 and 1 g/kg GAA were also prepared. Results show that levels of protein
and GAA supplementation had no significant effect on growth performance and breast and thigh
percentage. The relative weight of liver, heart, and right ventricular weight ratio (RV: TV)
significantly (P<0.05) increased in the group fed by RPD. Supplementation GAA significantly
(P<0.05) decreased the proportions of the liver so that these treatments had no significant difference
with the NPD group. Feeding RPD caused a significant decrease in plasma nitric oxide (NO) and
uric acid (UA) concentrations and significant increase in malondialdehyde (MDA) and heterophils
to lymphocyte ratio. In this situation, the addition of GAA caused restored these parameters to
levels similar to NPD. The results showed that addition of GAA to low protein diets had a
significant effect on the prevention of ascites. In general, these results confirmed the positive impact
of GAA in preventing the occurrence of hypertrophy on the right ventricle and pulmonary
hypertension syndrome in broilers.
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