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1- Sudden death syndrome (SDS)

2- Guanidinoacetic acid (GAA)
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Table 1. Ingredients and nutrient composition of basal diets
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Table 2. The results from a preliminary study to adjust the lactic acid dose for induction of lactic acidosis
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Table 3. Means of average gain (g), average feed intake (g), feed conversion ratio, production efficiency index

and survival (%) in broiler chicks affected by repeated injections of lactic acid and received different levels
of vitamin D3 (21 to 29 days) and GAA (32 to 40 days)

Sleot; Mg ol et S s caps Shg s bugie 039 il Lawgie ol
(10) Ds iealig
/sy YYO/PY \1AYS VEVY/SY A+ ISV (csire J555)
/sy YYA/YA YY N ZZR0\ sav/-¥ (cute JyuS)
va/zy VLY. \7AYY NGVins sra/as Yeoon
A/ YYV/AY Y/ VEEY/V £A5/vA Yoo
AY/YY Yiv/AY Y/+-A VFOA/EY Vev/-¥ ¥
/sy YYa/vy Y/ VEVY/ - 2N Beove
V/FVA Y\IAYS [+AY IVAVA! YAIVY - SEM
(9/kg) GAA
OA/YYYD AN YIVY V- ONYY Yay/-¥ Sauo
\aVza's YAIYYY /sy Vev0/-A Y. /AY .15
YO/AYYDe QF/sY - Y/¥A QV/AY YAO/OF VY
Y02 \YWY/VS /oy V-Y¥/\Y Y55y VA
OY/\syabe Vo F/ay Y/o- ANV ARRVANG v/¥
Y/ -8 AEVN Y/V- V-YV/OA Yva/-f Y
F/¥ay) VV/EAR AN VE/YOY- YYIVVYE SEM
S)Pigine gaw
< IVYEN +IYAYD +[AVAY¥ -/50¥a +[YA-Y D3 cyoling
+[ASAA < IVYFY <IYYNY <IVYNY [BY VN b cunls
< /¥YAA </¥yaq -/aV\o N Nasl £9d d>yd Comli
N vas «[+aAY % <JAYYY ALY GAA
o[+ 05Y Y -/ov¥a N2 AVAPN hs cunls
/YA HALER [eSV vy -Ivons p93 43> Comls

(p<el-0) w23l oo Josine Sgles glls (olol Bldjl eyt o 53 alitoyis By o b slagySike aC
0eSle 3kl (sllas :SEM

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.37.4.4 ]

[ DOI: 10.52547/rap.13.37.10]

D505 50T Gl g8 (s al,bG (9031 51 onlizasl b lnosls =Y

O oz 0l b cod Lol cunl ol )3 o s
Splie (Slow 4 xie g Lb geS A5 ) Al e 2>
() 298 48 by 3Sbes 9 (Bn D 0 A5
> doyd D3 peling Be v e TU ouiiS célp B0,
CJLJ R ULM) OK“\j)i ).’.L'-’ b dwolio P 1) d):‘*f LS
SilS 1 Ds yueliyg o ol 03l s llllas I 5
oS sl zaw (Y0) AST 4 ALT (el o
Sl gl 4 Caoglio S99 A5 (22 el e
ol L D pling (aiomen 215 02 SS90 2 (e
A (Sl Bl b I3l 5 sadlieapgle
alox | il (glacdly )3 gilansT oyl s 2 (giste
825 wdali o)k I Nlgi e D peling (V) 21> 3
OselipS| CasB 5 Fisd Sl Ol G slases
2 oFr) 295 08 5 (2 e S5l el ooy
S Gl D psling Sl cnl Jog0 )5 g o a8
SLioS | i 4 ATGI6LL sl 5155 o Ds cyuelivg
o> paisSligl IS5 (sl 9 ol ATG5-ATG12
L) il e b ol 3] 5 w0 sl | 23l e
A8 5 e padgilie @alal ones 9 ST 0 (22 S
Oty JoSo lgd 35 550> Clalllas (slaaidly (V) 243
03903 a1y (IS 02 48 & Mo (Lo 350 13D

(YY) conl

ASY ()59 Mopd 3 (6l GAA Gilisee pglaw U puan

9 oo 28 wysr (Jlrb ¢ @SB oy 9> ) i
P odnegin (o (g bl (LS sbdrgr (pgens
IS B8y 5l i GAA Y g/kg saiScdl,s B8,
(p<+/-0) 29:GAAY/Y g/Kg 5 /¥ saiS bl > 455,
P GAAYY g oauscdl y B, 3 plil cpl s 59
e fF paScdlyy Buy b awslis 3 lie oy p,SelS
3 odxallis) s (59 e xS GAA Y g/kg o V/A
BNy 5l yeS GAA -/F glkg enScdly Bay
(P<+/+0) 55 GAAY g/Kg 5 Y/¥ VA golaw saiiS bl ;>
w5 555 s Sy 4y GAA Cilises pshaus 3938
Srac (¥ Joio P</20) 1 osnellig) s 59 53 o>
&S 9 B (s (jg p 68U D opeling iliee law
Qe vve MU suiScdlyn (Baiy 0 us o clale cuwly
B0F BB g (ke S (B8 b awglie 3 D3 opslizg
VANVS 5 YAIVA coa iy Dy opualig Yovve 1U L o3
oz 22y Dy Geling 32,5 (P<100) 392 a8 Lo
5y ples (D<-/40) 3l el s e g, b T, a8
B 2y dopd 9 B39 SVl S (305 5 CoS
pSin 4 oSy il b cads el il ki
olyisa Lol j3 g by 08 @ ol 51 sy (S8 jganl
shol oo 08 0980 i Slg sy 4 355555515 jlo i


http://dx.doi.org/10.52547/rap.13.37.10
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.4.4
https://rap.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.37.4.4 ]

[ DOI: 10.52547/rap.13.37.10]

A1

3R ek 9 Sygle SUb i ggpud dll Cuais didieg i

VeV 5l YV ojled /pdjaw Jlo (oo Oludgr sloatings

Sl 550 Gy 3l e (2355 laang )3 (Y (g 20) AV Sl 5 (05 s 2od) 4B (ed 05 ke —F Jpia

GAA D3 (yoliyg caliseo palaw saiS'cdlys 5 SuusY
Table 4. Means of relative carcass weight (% of live body Welght) and carcass components (% of carcass weight)
in broiler chicks affected by repeated injections of lactic acid and received different levels of vitamin D3

and GAA
o omp Jeb S ek iy oSS o2 ob g asy oielej
(IU) D3 (ymolisg
eSS AINYY LYY LY -I5¥0 v/¥of LAV /s S VIV (Lt Jy5)
JJEANYY L VY AN AR Y/XVY YV vEarYd  SAJAGS (cuto J ,5)
B8 LYY /YYY JEe0 NiZas Y/FEY LA7A% 8 i o VA 27 T VI YA Y.
/5y IYYY AR AN Niard Y/EYTY YV/AYRR  ¥YVAAR sA/vYS Yoo
N SRV A LYY 47 Ninai N Y/$-0 YE/AAL  YE/VAAR a5y I
JeBY LYY NisA) Niras N YIEAY YV yyissAR  sajvvA Bevee
[+o¥Y  [FE LYY /AR o[+¥¥R YA IYAYA SYAMA L [5YNY SEM
(9/kg) GAA
TR r Y| V- SR ANE SV I s AL - ¥vsPe Y/A¥- YSIVAY  XV/EYY vy/ae Yo
N TR 11 Y S S A < /o¥yae \iZat YEIVAY TYEAY  YYAFY N
¥y A YN yvE® < /¥aa0e YIA-¥ YE/AV- YYIVVE VY5 \IY
.[-¥F ALY NAYNS Jyvs? < [avy3® Y/AVA YEIVYY YY/OAY  VY/SYY VA
o[o¥Y NAVat IV </yyyd Nitas Y/ YSIVYA YY/VYO VYo Y/¥
-[-¥F NARYN IYe¥ NN NN y/vaq Y&/\AY YYIVES  YV/FYA Y
[«o¥F  o[ANFA [ AYA o [N8N +[+Y¥FY AN AR -1 IS SEM
S)bsine law
IYENE AYDY  S/YYAD  [AYY < [0 [avsa o/-¥as N VUL VY A Ds cpeling
S[AAD /MRS SYAVA L /\EYS NAYSYS o5 J\¥aY JYeYs NsE hs cunls
SJOAYY  /YVYD  /FAAY L [AAS- [5e5¥ ALV <[AYSY JAYAY L /vva. pgd > Camli
N7V ALY o Y LY. PR I /N ¢ o/ 00 < [DYA JINEY JIAYD L /AVYY GAA
NN 2 SRV ARCRNRY L 7 Y PO\ Ao [EADY < /yVa. JYAYE L VVYY s cunls
AYEA GAYEA S /YVA < JARAY NNzl <JAAYD <[avsY JEOFY < /5AMA pgd 43 yd Cumls

PT0) a2l o o ine S5l (s> 6l BLT (gt 2 55 ot By b slo ko 20

i jas) Dy opmoliyy Tooow U sazScdlys 55,
(D Jodo P<+/+0) azisls (Mo )3 YVYE o V4 /VF
€l p> JypudS g e Cale (o (0 S0l
2 cod SSY jespl 15 5 Slie cladr g B 5 oS
23S oegn dop Jy 28,55 )18 CAA oy gslaw
B8y il i GAA VA glkg sausScdlyy By,
Jod> P<:/+0) 250 GAA Y/¥ g/Kg 5 VY saiScdly )
&b cal Sy oS clale a8 ooy lis yldds (B
poriis > odas (slipl | Jgmuls 5l -\-J Ol
ﬁaﬁbw)#ﬂww&s—w‘ew@%u
IUsuiS el s sy ol Sialefl 5 (1)) 1l s ye
Pl as el Jods clale oy it Ds ooling 002+
o 0SEdlyp g e JiS o oSy b duli
&b 5l Da owl"vs S 3l L Ds owl“ve ok

35800n £33 (Jsrw‘f > V) D3 uebig =550 & Lo
O (0) Mhon JUis 30l Bios wamgy &0 e
el Vo) (sl 5 305 b 3l (3L Ds omelig
JHasl Loles g 039, 51 Jyytals’ i alj3l 5 259, ol ialS
il > oy JgyiedS Lol Yozl d3) canl 003 15 4,
oty D3 aling Do e U oaziS il 55, &S

8l o 1853 Jg S gezs

oSl 3,3l cllas SEM

i Doy (il 2l 34 > Ds ypalizg SV

539 Juoyd Cudid | s GAA saiScél p Buy 0S8
s yids o3yl 5l el Bide deST Sy e ials
sl ole ol Bl )b 5l s pedglio dlos I alisce
slegs ol slke 5 o slasl alinst 3 555
Gl (YF) WS e il 1y o lanl <Ol > Jghme
S o Sl ool cpin > aS sl ond odl
Oilial GAA ouis” cdbpy Buy j» us |
GAA Luwg wyp AS 4 By, (P92 s Yl el
cdale BSke () 3l bl sos 3l @lposs ol b (slo s
Gpas il Cov  JbeS ghdsgs A8 bl Jg s
chale ged yuss (dadpe oS SO D el
Beeve U sauScdlyy Buy 0S8 cdlb p» Jgpuds
BNy g e S5 Jled g8y 4 cud D3 (yelig
(p<~/~&) dg ).».m.u D3 u,uol.u5 C}la.w )Jl.w o..\.»..sg,&l.s).)
clalé g 08 8l gy 203 53 (6035 D melitg g2
Jodeul G35 1 Slie (2865 gladn g )3 B il Jg S
U 5 Yeorrr aasScdlypy B0y 0,50 dbel SasY
4 S (6 iy B €l o> clale Dy ualing Fooe
5 (3o VEIYY 5 VOIVY i i) Lo S o5


http://dx.doi.org/10.52547/rap.13.37.10
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.4.4
https://rap.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.37.4.4 ]

[ DOI: 10.52547/rap.13.37.10]

O3 ek 9 Gogmle UL sy pud ] Cuois disiog i

Y asY Sluogas o Sles p Stolgindsle duwl g Dy cpobisg (clsdss dljle caliseo polaw 3l

3 ple (2355 Sloargr )3 45 (1) oeBay 5 8 9 45 Sl (MGIG) oy 5 Jpymeds Clale (/) (ooud 5 eS0ke =D s
GAA 5 D3 (yusliyg ilisio s 023558l > 5 SSY sl 580 32,5
Table 5. Means of relative weight (%), cholesterol and fat concentration (mg/g) liver and heart wet tissue and liver
protein (%) in broiler chicks affected by repeated injections of lactic acid and received different levels of

vitamin D3 and GAA

A8 A5

Jgids R = 09 OFep Jyyds o S Ods bl
(IU) D3 oyeelisg
\IvS of/v-P -IVYA YN ViveP  AV/¥RR F/¥E- (Lo Jy5)
VIV NS <IVEA F[5e Vavd® vy vy (cuze Jy5)
Yia £¥/a.2 ) £./2) VAR vs\® ¥/EYA Yeooo
IAY 0V/¥¥P -/voy 1Y 24 VAP YA/A-R A7 Yoo
V5] S0/ Y-y YA WP vs/ e ¥V I
/00 av/av® < Ivoy YIS Y/ v sYIY.P FIYAA Beven
NN Y/Ae+ ofexy. Y/AVE NN /15 NAYSYS SE
(9/kg) GAA
W& OA/A- .[5¥Y OVAND Y% AB/FY YIARY o
V. DAY -5V ¥a/\o® VIV Aelee v/50) N
VY NS o[58 FV/vER W& A+IAD ¥/ovY VY
Y/.y /Yy VAT NG VIV AY/oY Y/0sA /A
Y/\A DO/A¥ -5V Fo/0P VIVA A¥/NA YISYA /¥
WD DAY N 0+/3.20 VA A+ 10) ¥/-50 ¥
Y Y/¥a. R Y08 NAREN oIy Ay SEM
SPsire law
JEOSA o[- NN SAAY L [¥eY L YYS ) Ds by
J¥YER /MY -Josas ALY LYY IR0 o YN Lt cunls
JYVEY -JADS. <[SEYY JOFYE efeese ooy /o-00 P93 43> Cunils
YN oJAAY. ¥YEN A L LU LCVY Y LY N SATAY GAA
JEYVE L/feaY NAYS JSAAY [SAY JAVYS VYA s s
JYa¥a  ./s5¥R /AdOY JEAYY  [A905 -/R-AY AV P dayd Cumls

(P<e]-0) widlon foisine glas s> g)lol Bl ygis 53 aliia e By b (sl peSile 12D

2 D3 omlig 3,5 b oB8p 3 ol 513, Sl
)QWJ)SOKM)&QM\”.... |U97.... C?“"‘“’
Lol g, yieS SeSY sl 3055 Jl om Jol el slea
owolizg Deeen 1U g ¥even oo oniScdlys o5,
8y Sl ite g Cute JyuS BNy 4 Cuws Ds
U oasS cdbyp By o ol 1) ke odwles
S (Slgl8 J S (B0 L duslio 1> D (ppalirg e v
S el 3y 5 5l o pod el Sl ) GelsS LS,
odiScalyy HBWy o aules ke, JSlghd sl )
4 o D3 oy Bevee IU g ¥evve Feonn ooy
el 3255 5 o pgw il Jlaz )3 (e S5 (B
G Feene Youow oniiS il 50, der yieS S5V
S 5eS Oalsd Jl8y Slglhd (sl D yeling 0+ v+ U
o Pl Sl jlog 53 Cute S (BN L auslie
(£ Jod P<+/+0) wogy SV sl 3y 55 5l
b oosep 8y Slslp Ds pualivg 8eeee U &)
o= ol cele sleg )3 Cute 5 (e J S (BN 4 G
For pg> el slog y3 3l (iald SSY al (35 ]
O8Ny o5 G sy Sl (SSY sl 5,5
BNy 4 Cuws D3 pelig iz olaw oS edl yo
Beveo U g Feene oaS il 58y Sy yieS S
iy D3 cpoliyg Yervr TU oaiS cdlyy By
boawglio > jlin g 58 (35 G )8 ol b
S el 32355 o pir er o 2 =S 55

oeSle 3kl (sllas :SEM

(213 0y £,55LS D GAA VA Q sasscdl p B8,
by By 4 cuns ) YL AS Bl gy Aoy
Sl 0l ol GAA Y/¥ glkg o VY zolaw ouiS
4§ (Q‘YV) .))l.) JB) Oﬁ))‘)i L..iuu" ey ).) k&u&)‘ ‘9}.)..}4:.:“9?
9 vyl e fn (Pxed M) S e (el Sl
O &Ayb\ dLﬁb)ﬂQ& melgl,i L'):).‘ Cal u..a)wl
(V) 35,15 el (o]
9> Jgl elo Yl slaeygd ) (2,8 )8, (Sl
Spae y3U Cov SISV al §oy5 5l G p)lae g poe
{F Jyi 9<0140) €5 5 Dy (oliy cilisin b
Sl 80,5 5l e Jgl sl g 3 00,55 18, Slgly
D3 U“ALJ9 calises C}‘aw DAM.{;ABL:).) ulf.)u); 2 MY
et b s o IS 5 ke J5S By 4 G
U sasScdlys B0, pg colw Hloa jd g yiaS
& Cod |y (Jopd Yoloe) 03)55 )Lb) D poliyg B e v
Ol syt Slolyd b oy Ve/0R) Cute S By
ol D3 yoliy g caliseo golaw saS'edl o 480y ol
P Cute g (hte JpuS By Cud |y a8 13)95 )13,
Lol i SaSY sl 50)5 5l e paw cole s
Sl B2)5 3 o )l el slea 53 (9595 L8, gl
Feoooo MU g Yeouo onScdly By o SasY
D3 (polig Yoo vor U saScdl p B85, 9 D3 el
(Pel+8) 392 28 g b a5 S8 L 4 Conn


http://dx.doi.org/10.52547/rap.13.37.10
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.4.4
https://rap.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.37.4.4 ]

[ DOI: 10.52547/rap.13.37.10]

A\

O3 ke 9 Sxgle b gy s Al Custis ddingy i

Y Ja...uy ol bl &Jyl.m )9.3.».»;1 &S ol ou
S S 58908 Jud 31 SadsSUS (slay 5 SVl
ool '3 Jiso 1y edas BLaI byt |, (PFK)
s 0 (YY) uS e obul ]y clad b o wdlae o yijauw
SV ol 30,5 51 oy il Yoy (Sloj slioygd 1S
ol Sl e o S > Pl Ds oelirg 32y
BBy 390 53 ¢l psbdr b (135 G g ol LS,
AU bder aw a5l Sk g 4 & (5O
I om gt cebo g 2 Jlold o eS asl joad
30 Cp i &S A odalie BN 40 «SSY sl 5,5
don oS 03,5 by ) (B v+ 1U) Dy el
o) D cealisg 35:aS sl Dl 3,Shas inl s
basye (Soiden Jelge Jl (o (098 (5205 02 Omelizg ol
(slaosiyS 52 5305 e 1 D ualig adlh e (S |
Oelig d9ueS Cul p3Y CMas 5 Slas baas gly 0o
dgdiee (SHMae 33) e g (SMae ans el Ds
D3 (peelisg ol gdow o bl pudl Gladllas w0gMay (V)
Jes 4 (Rotator cuff muscles) 4Ls ouisls )37 M 4
23 Ds elizg b (1Y) dimd o ol |y oy o2 o)
Lo il Gy 6K Jlinl sy wledl Jials
sl O‘ )‘I éb g Olallas ol L)a..oL.ss Q.;.] u.iw.o
el as Hlsy Kl T Jolu cul (068 D3 (yolisg a8

(A) Blos S5 25

VeV 5l YV ojled /pdjaw Jlo (oo Oludgr sloatings

& Caws D3 U""’Luﬁ C?““"" lnla.S o.&.l.;f&élg.)b Olf.).})g:
Sl 3255 51 o ol sl o 53 (ite Sy (B
Iy Cyiends 5ty D3 cppalizg B eve TU g ¥ovee Fovon |y
o 3 e J5S 09,5 (5L 4 Cannd (g S Slgl5 L
P +0) 2535 9 SISV dl B2y 5 e )l sl
‘ ) F Jgx>
26 cos Ghlajl nl 3 2Lyl 390 6)13) Clao ples
gy ol b i8S )15 Da el cilisie golaw (355
e slaplej 13 (3502 5 Gulgs Slao @ pdy U
Slodde dalllas S )d gs yiins SSY Sl By 5 5l
aslllas )0 oolaiwl 350 SIS sl oy puss glp
0l y g 4 plaS o SSY sl iuliel sy sl
dad Spo Sy b (BN (e 3 S0 S GyF
Coles pd s SMae wlolal b as” wsls L 1, SDS
s3> S 29 olyen (53 (553l 9 (iS5 9 JU L
s b (F) ws a5 e o SasY el Wl gl
S Jlolyd yiolidl Gy bl pdaw oyl ieS
ol ol plas 1y oalidl 3 5L Il g o0 @ ks,

ok oS )y o Y janenl 5l e 2555 sladrgr ) i 5 00) S oilss (o5 )y Slgld -5 Js

Ds (el caliseo

Table 6. Frequency of feeding,_lying, nappinP and sitting behaviors in broiler chicks affected by repeated injections
e

of lactic acid and received different

vels of vitamin D3

S g (1U) s cxelizg o gloif o) aoxinal §
255wl g8 Ds yelizg Oeee- ¥ooo- veoo- Voo (Jss)  (Us8)  (cole) SN al G5
o0
A0/ <efewsd Y-/va \Y/AY WYWIAS VYIS YY/V5 a/a. \-¥
Yo/ - <efeee Yeloo YIS0 VAJAY VENY Vo/o VAJAY A-0
YOO/ -+ <efeeey Wvs VA/5 YAy WIS Va/5) VY Y-
Y5elon <efeeey \O/YA ¥/ A o/vy YO/« - WYY \YWiES V=AY
Ol
YO0/ - <efeeey A -0 \AIYS Vo/AY \¥INS I VOV \-¥
Y¥5/oo <efeeey y-/oY \O/VE \o/ ¥ \YIYA VO/AD \$-5 A-0
\FE /e e <efeeey VAAE VE/VY Y-/ \Y/Y- ALVAYN Y5V Y-
WA</+e <ofeeed \FA0 a/va AAVARY VOIFA Va/¥a \FZEW \E-\Y
0 er
Yo/ - <efoee Wy 7083 \\7A83 \O/NY VF/FA YY/VE \-¥
Yo/ - <ofewed VF/EA Va/xy a/ss ALY YA/YA YV/YA A-0
YYe/eo <efeee \¥/-5 \Y/0- \Wigs YY/¥¥F \A/SY VAIYD Y-
Y¥e/ee <efeee \YZAVN Yo/ MAY VE/VY Yo/ ARVASY V=Y
INZYRR <efeee \o/AY A\ 7AYS \o/-¥ AR} VE/NS YAIYY V=¥
Foofos <efewsd AR YO/« VA/YY Yeleo Vo AY Vo/AY A0
VoA en <ofewed YY/vY yo/ay VF/AN W/ ofee VE/AN Y-
Yo/ - <ofewed \YIAD \WNard \WYWIAD a/yy VO/YA ya/vy VY

BNy 8l jop pin g S caiph SISV
2l 0 p)SolS SGAAYIE Qg \/Y c+/F oanS el
2 0095 By Glp S Slgld U8 (BN 4 s
Slgls isdls SV del 5,5 5l G pow ol o

gobw a8 by By o o )8y Sl
Jol el jles 5o JiS (Bl 4 cuws GAA (il

OB Ny 3 295 518 D91 yiaS SSY dwsl 325 5| g
2 e o p)SS > GAA Y g 5 V/F oaisS cdl

S5 ) o g colo e > S BNy b duslie


http://dx.doi.org/10.52547/rap.13.37.10
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.4.4
https://rap.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.37.4.4 ]

[ DOI: 10.52547/rap.13.37.10]

Obdliy et 9 Sogele Sl bicsg s dll Conts dodiogy <)

A a5y Sluogas o Sles p StwlgndslsS dl gDy cpuabiyg (clsdss dljle calises golaw 3l

S5y dul 355 ) o el o Sl 5 5
(Y oo Pp<+/+0) xsls

s (gltzsl & GAA Gilises gl oSl 3 55
o gl el g 3 JpS (B8 4 cuns VA glkg
oW (658 Slgl b1yt jlidy Y sl 5235 ]
GAA VY goasscdl s By 4o kb ol Slgl,d sl
ez > JS B8y 4 Cund (238 0y p)SolS
P</00) 39yt SVl $)5 5l o po> sl
9 Soledgr ghaw (il Slgls il adllas )5 (Y Jgi>
b cdl il zgsg & (Sy9 BF Oyl SISV
ol Jizee |y Mlae (oldsl Sgibio jaam! Cuwl onds
LS o Dbl (S 5 el Jb > clae o Ghigw
8155 a8 3l s adllas () elaassly e bl ) 51 (V)
Sy Jlis GAA (SasYar Gyp J) e slole;
SB35 G g Gwles )8y Slglhd pialS s daw
&S Caol 03 S5 gal (ol 50 a1 S i dy 0 Hlasey
UYMWy (ials ol )3 5 oSS e cge Ml e
ecdgplio yin cildy o83l N> 9w il (V) 29
LOF) S lagye diae  Sws b oS

0P 3 om plee celo g 3 U (BN 4 G
OBy (Y Jsds P<:/:0) dp S SSY sl
Sl ol oy pySsls 5 GAA VY g aniSdl
ke 2 RS BNy & Cans |y el L8, 1 (g8
sy Slolyd sy SasYawl 50,5 5l e Jol el
5 e GAA g plos aiSeil)s o555 » olulss
P> cebo slog 3 S8 (N & Cond VA OIKG s
2 ol 5By Slolyd a9 yieS SV sl 305 5l
el oz 5 GAA Gilises pohaw oS il 55,
S B b dusliie 3 SSY del 32y 5l g Py
5 st GAA pobws plas oaiSedlys o555 g st
sy Slolyd s By 4 cos YIY 9/KG 5 +/F o
Sl B 5l o ol cole sle 0 1) e ielss
oA dl )y 50y (Y Jsda P<-/+0) xzdls sy
oz 5 s oy pS5kS 1> GAA YIF g 4 VA AY
0232 )3y Slghd SV sl 3y 5l e Sl sl
0PIz By Slgl s sl JyuS (N 4 s yieS

s §) st GAA Giliss plaus saiiSedly s 55,
P 9 p9> el oz 5> JpuS (%5 4 s VYOKG
OB 292 yieS gy s Sy SV ol 32,5 5l o
VA OKG s §) i GAA Gilises pobas oS il
BN b awlio 3 (djo )18y clp S Syl

ol oS Ly 5 SIS Ggsel | Slie 1855 sladegr ) Gt g 5350 (el oy syl lgls Y g

GAA ol

Table 7. Frequency of feeding, Iying_, napping and sitting behaviors in broiler chicks affected by repeated injections
i

of lactic acid and received

fferent levels of GAA

Iy, ki AA
);wf;t?“ CIQGNAA Y v \(/QA/ == W (o) SVl 32,5 31 g ol 5,8 il p
o0
VeVofos <ofeesN  NAAY WYY NO/ER WY/ED NFIVY VA5 \-¥
VAD/ -+ <ofeeeN VYV \"f\/ VELY NN VY VSIS A-0
ay./.- oo X[EO O NEIX. YAIY. VSN NOIVE S ANYA Y-
Yo/ <ofeweN  Ye[ee  AMNOY O NYIAS O BIVY O Ye[ee YYIAS V=Y
ol
YYAD/ -+ <ofeweN NAUYE S NOIVO WAE. NEIYY VSIAD VDY \-¥
YVeofos <efeesN NSRSV YYNY O WYIYA L NEIYE WYY A-0
YAY/ oo SRR T 77 < W \71 /AR YA/ AN S R 7P WY AV \v-4
NARIZR <efeweN AN NO/E- NAAS VIV NYS NS[SY V=Y
O er
Yo/ <ofeeeN NA/Ne NOIVY O NY/YE O NF/EY O YS/YY O AYAA \-¥
¥\0/ -+ <ofeeeN  NSIAY O NEIAY O NOIEE NY[WD YF/Ne YIS A-0
YVO/ .- <efeesN NSNS NFOD O VIYY O Ye[AY O VIYY O YY/SY -4
VA</ee VRN A2 V7S W R VAR N SV /Y S VAR Y 7/ 2 SR Y 972 \E-Y
VFOO/ -+ <ofeeeN ONEIVAAVOY O NAAY VF/AQ VYA YAA- V=¥
WYY/ . <ofeweN ONEIEY O NSIEY O NYIAS O YYIYA WY/PO VS-S A-0
YRR <efeesN AV NOIYA O YA/DY O NSIYE AN YVEY Y-
A7IRE YV Y YA MUY NO/YA VOIYA A/sY \E-Y

)»L cod Gl 05 Gy g ales (o)ls) Clas o0 o
siwieS sdsgs 0 GAA (alisw polaw (gloys B pas
VA OIKG maw j> GAA (gloys G pns )8 lay ol
Y O/KG 9 VA gl 5 5 48 8L gy Gl & oo
) Ple 235 gladegr > ki 2oy (Al e

IS5 (8 5 o
gaw YL 3 Ds oelig ills j 50y5 S sk
g Ol HlBy gl g S CEL e dop 0
h SaY el 3,5 5 Sle S dladrg 0 )
Jodwl 5l (586 o)ludgn ialS Slolyd izmen > el


http://dx.doi.org/10.52547/rap.13.37.10
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.4.4
https://rap.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.37.4.4 ]

[ DOI: 10.52547/rap.13.37.10]

Ol etz 9 Sogele b gy pud all Cnis diitiog i
1 VN 50l YV ojloud /pdiaw Jlo (oo Olidgs slostings

JL«b\L}_\a.,;u9L5|c\ili}’ Jaal).w P SwogS g sladls Ds umLu9<\§)9sta S Ao WA SSY Sl B33
s SSY a8l o w 3 GAA iomen g B v TU maw 3 glo s o5k
pdglie )d Cote Slpss 4 B Ll3E o0 V/A glkg

&l

1. Ahmadipour, B., F. Khajali and M.R. Sharifi. 2018. Effect of guanidinoacetic acid supplementation on
growth performance and gut morphology in broiler chickens. Poultry Science Journal, 6: 19-24.

2. Andrukhova, O., S. Slavic, U. Zeitz, S.C. Riesen, M.S. Heppelmann, T.D. Ambrisko, M. Markovic,
W.M. Kuebler and R.G. Erben. 2014. Vitamin D is a regulator of endothelial nitric oxide synthase and
arterial stiffness in mice. Molecular Endocrinology, 28: 53-64.

3. Baker, D.H., R.R. Biehl and J.L. Emmert. 1998. Vitamin D3 requirement of young chicks receiving
diets varying in calcium and available phosphorus. British Poultry Science, 39: 413-417.

4. Boroumandnia, Z., H. Khosravinia, B. Masouri and B. Parizadian Kavan. 2021. Effects of dietary
supplementation of guanidinoacetic acid on physiological response of broiler chicken exposed to
repeated lactic acid injection. Italian Journal of Animal Science, 20: 153-162.

5. Champe, P.C., R.A. Harvey and D.R. Ferrier. 2005. Biochemistry. 3rd ed. Philadelphia: Lippincott
Williams and Wilkins, 534 pp.

6. Choi, H.S., K.A. Kim, C.Y. Lim, S.Y. Rhee, Y.C. Hwang, K.M. Kim, K.J. Kim, Y. Rhee and S.K. Lim
. 2011. Low serum vitamin D is associated with high risk of diabetes in Korean adults. The Journal of
Nutrition, 141: 1524-1528.

7. Coombes, J.S. and L. McNaughton. 2000. Effects of branchedchain amino acid supplementation on
serum creatine kinase and lactate dehydrogenase after prolonged exercise. Journal of Sports Medicine
and Physical Fitness, 40: 240-246.

8. Correale, J., M.C. Ysrraelit and M.I. Gaitan. 2009. Immunomodulatory effects of vitamin D in multiple
sclerosis. Brain, 132: 1146-1160.

9. Dilger, R.N., K. Bryant-Angeloni, R.L. Payne, A. Lemme and C.M. Parsons. 2013. Dietary guanidino
acetic acid is an efficacious replacement for arginine for young chicks. Poultry Science, 92: 171-177.

10. Esser, A.F.G., T.L. Taniguti, A.L. da Silva, E. Vanroo, I.N. Kaneko, T.C. Dos Santos and J.L.M.
Fernandes. 2018. Effects of guanidionoacetic acid and arginine supplementation to vegetable diets fed
to broiler chickens on performance, carcass yield and meat quality. The Journal Semina Ciencias
Agrarias, 39: 1307-1318.

11.Folch, J., M. Lees and G.H.S. Stanley. 1957. A simple method for the isolation and purification of total
lipids from animal tissues. Journal of Biological Chemistry, 226: 497-509.

12.Forbes, S.C. 2017. Oral I-Arginine Supplementation in young males: endocrinology, metabolic, and
physiological responses at rest and during exercise. LArginine in Clinical Nutrition. Springer. 301-310

pp.

13. Fujita, N., T. Itoh, H. Omori, M. Fukuda, T. Noda and T. Yoshimori. 2008. The Atgl6L complex
specifies the site of LC3 lipidation for membrane biogenesis in autophagy. Molecular Biology of the
Cell, 19: 2092-2100.

14. Giersberg, M.F., I. Poolen, K. Baere, H. Gunnink, T. Hattum, JW. Riel and I.C. Jong. 2020.
Comparative assessment of general behaviour and fear-related responses in hatchery-hatched and
on-farm hatched broiler chickens. Applied Animal Behaviour Science, 232: 105100.

15. Gillies, R.J., C. Pilot, Y. Marunaka and S. Fais. 2019. Targeting acidity in cancer and diabetes.
Biochimica et Biophysica Acta-Reviews on Cancer, 1871: 273-280.

16. Holick, M.F. 2007. Vitamin D deficiency. The New England Journal of Medicine, 357: 266-281.

17. Hosseni, S.J., H. Kermanshahi, H. Nassirimoghadam, A. Nabipour and A. Hassanabadi. 2015. Effects
of 1, 25-dihydroxycholecalciferol and hydroalcoholic extract of withania coagulans on performance and
bone strength of male broiler chickens. Research on Animal Production, 6: 9-18.

18.Huang, Y., J.B. Yee, W.H. Yip and K.C. Wong, 1994. Lactic acidosis and pH on the cardiovascular
system. Advances in Pharmacology, 31: 551-564.

19. Imaeda, N. 2000. Characterization of lactic acid formation and adenosine triphosphate consumption in
calcium-loaded erythrocytes of broiler chickens. Poultry Science, 79: 1543-1547.

20. Jacob, J.P., R. Blair and E.E. Gardiner. 1990. Effect of dietary lactate and glucose on the incidence of
sudden death syndrome in male broiler chickens. Poultry Science, 69: 1529-1532.

21. Kamel, K.S., M.S. Oh and M.L. Halperin. 2020. L-lactic acidosis: pathophysiology, classification, and
causes; emphasis on biochemical and metabolic basis. Kidney International, 97: 75-88.

22.Kerr, G., and L.D. Edward. 2019. An investigation of glycolysis, metabolic acidosis, and lactate’s role
in cellular respiration. Thesis. Retrieved May 02, 20109. From
https://digitalcommons.wayne.edu/honorstheses/ 51.

23.Khajali, F. and R.F. Wideman. 2010. Dietary arginine: Metabolic, environmental, immunological and
physiological interrelationships, World’s Poultry Science Journal, 66: 751-766.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Imaeda%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11092322
https://digitalcommons.wayne.edu/cgi/viewcontent.cgi?article=1054&context=honorstheses
https://digitalcommons.wayne.edu/cgi/viewcontent.cgi?article=1054&context=honorstheses
https://digitalcommons.wayne.edu/honorstheses/51
http://dx.doi.org/10.52547/rap.13.37.10
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.4.4
https://rap.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.37.4.4 ]

[ DOI: 10.52547/rap.13.37.10]

b3l et 9 gle b sy s dbl Cuadis disieg i

y. aY Slogas o,Sles  SialyisilsS sl s Da (ppoliy (£lydss sljle iliseo zobas b

24.Khalaji, S., M. Zaghari, M. Ganjkhanloo and F. Ghaziani. 2013. Arginine, soy isoflavone and
hydroxypropylmethylcellulose have protective effects against obesity in broiler breeder hens fed on
high-energy diets. British Poultry Science, 54: 766-779.

25. Lorvand Amiri, H., S. Agah, J. Tolouei Azar, S. Hosseini, F. Shidfar and S.N. Mousavi. 2017. Effect of
daily calcitriol supplementation with and without calcium on disease regression in non-alcoholic fatty
liver patients following an energy-restricteddiet: randomized, controlled, double-blind trial. Clinical
Nutrition, 36: 1490-1497.

26.Mezza, T., G. Muscogiuri, G.P. Sorice, A. Prioletta, E. Salomone, A. Pontecorvi and A. Giaccari. 2012.
Vitamin d deficiency: a new risk factor for type2 diabetes? Annals of Nutrition and Metabolism, 61:
337-48.

27.Michiels, J., L. Maertens, J. Buyse, A. Lemme, M. Rademacher, N.A. Dierick and S. de Smet. 2012.
Supplementation of guanidinoacetic acid to broiler diets: effects on performance, carcass
characteristics, meat quality, and energy metabolism. Poultry Science, 91: 402-412.

28. Newberry, R.C., E.E. Gardiner and J.R. Hunt. 1987. Behaviour of chickens prior to death from sudden
death syndrome. Poultry Science, 66: 1446-1450.

29. Ostojic, S.M. 2015. Advanced physiological roles of guanidinoacetic acid. European Journal of
Nutrition, 54: 1211-1215.

30. Saki, A.A. and M. Hemati. 2011. Does nutrition help to alleviate sudden death syndrome in broiler
chicken. Global Veterinaria, 6: 262-268.

31.Schindhelm, R.K., M. Diamant, J.M. Dekker, M.E. Tushuizen, T. Teerlink and R.J. Heine. 2006.
Alanine aminotransferase as a marker of nonalcoholic fatty liver disease in relation to type 2 diabetes
mellitus and cardiovascular disease. Diabetes/Metabolism Research and Reviews, 22: 437-43.

32.Schwedhelm, L., D. Kirchner, B. Klaus and L. Bachmann. 2013. Experimentally induced
hyperchloremic and dl-lactic acidosis in calves: An attempt to study the effects of oral rehydration on
acid-base status. Journal of Dairy Science, 96: 2464-2475.

33. Shafey, T.M., M.W. McDonald, R.A.E. Pym. 1990. Effects of dietary calcium, available phosphorus
and vitamin d on growth rate, food utilisation, plasma and bone constituents and calcium and
phosphorus retention of commercial broiler strains. British Poultry Science, 31: 587-602.

34. Sharifi, N., R. Amani, E. Hajiani and B. Cheraghian. 2014. Does vitamin D improve liver enzymes,
oxidative stress, and inflammatory biomarkers in adults with non-alcoholic fatty liver disease. A
randomized clinical trial. Endocrine, 47: 70-80.

35. Sharifi, M.R., F. Khajali, B. Ahmadi Jonaghani, H. Hassan Pour and A. Safarpour. 2016. Effects of
guanidinoacetic acid in low protein diet on growth performance and the incidence of ascites in broiler
chickens. Research on Animal Production, 7: 44-51 (In Persian).

36. Surdu, A.M., O. Pinzariu, D.M. Ciobanu, A.G. Negru, S.S. Cainap, C. Lazea, D. lacob, G. Saraci, D.
Tirinescu, I.M. Borda and G. Cismaru. 2021. Vitamin D and Its Role in the Lipid Metabolism and the
Development of Atherosclerosis. Biomedicines, 9: 172.

37. Tagliafico, A.S., P. Ameri, M. Bovio, M. Puntoni, E. Capaccio, G. Murialdo and C. Martinoli. 2010.
Relationship between fatty degeneration of thigh muscles and vitamin D status in the elderly: a
preliminary MRI study. American Journal of Roentgenology, 194: 728-734.

38. Tickle, P.G., J.R. Hutchinson and J.R. Codd. 2018. Energy allocation and behaviour in the growing
broiler chicken. Scientific Reports, 8: 4562.

39.Wang, L., B. Shi, A. Shan and Y. Zhang. 2012. Effects of guanidinoacetic acid on growth performance,
meat quality and antioxidation in growing-finishing pigs. Journal of Animal Veterinary Advances, 11:
631-636.

40.Yin, Y., Z. Yu, M. Xia, X. Luo, X. Lu, W. Ling. 2012. Vitamin D attenuates high fat diet-induced
hepatic steatosis in rats by modulating lipid metabolism. European Journal of Clinical Investigation, 42:
1189-1196.

41. Zoccali, C. and F. Mallamaci. 2014. Does a vitamin D boost help in resistant hypertension control?.
Hypertension, 63: 672-674.


http://dx.doi.org/10.52547/rap.13.37.10
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.4.4
https://rap.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.22518622.1401.13.37.4.4 ]

[ DOI: 10.52547/rap.13.37.10]

Research on Animal Production, Vol. 13, NO. 37, AUTUMN 2022 ......ouiiitiiit ettt e e e e e e e e 21

Effect of Vitamin Ds and Guanidinoacetic Acid on Performance, some
Physiological Parameters, Carcass Characteristics and Behavior of Broilers
Affected by Lactic Acidosis

Zeinab Broumandania®, Heshmatullah Khosrayinia?, Babak Masouri® and Bahman
Parizadian

1- PhD student, Department of Animal Science, Faculty of Agriculture, Lorestan University, Khorramabad, Iran
2- Professor, Department of Animal Sciences, Faculty of Agriculture, Lorestan University, Khorramabad, Iran,
) (Corresponding author: khosravi_fafa@yahoo.com) o
3-Assistant Professor, Department of Animal Science, Faculty of Agriculture, Lorestan University, Khorramabad,
Iran
4- Assistant Professor, Department of Animal Science, Faculty of Agriculture, Lorestan University, Khorramabad,

ran
Received: 28 September, 2021 Accepted: 19 February, 2022

Extended Abstract

Introduction and objectives: Lactic acidosis occurs as a result of hypoxia and rapid growth of
broilers and can be considered as a physiological stress. In two experiments, the effect of extra
nutritional levels of vitamin Ds; and guanidinoacetic acid was investigated on performance,
relative weight of organs, some physiological and behavioral parameters of broiler chicks under
lactic acidosis stress.

Material and Methods: In both experiments, 144 chickens of Ross 308 strain were used to study
the effect of subcutaneous injection of vitamin D3 at 0 (negative and positive controls), 20,000,
30,000, 40,000 and 50,000 international unit and dietary levels of GAA at 0, 0.6, 1.2, 1.8, 2.4 and
3 g/kg in a randomized complete block design with 6 treatments, 4 replications and 6 birds per
replication.

Results: In the first experiment, liver fat concentrations in birds receiving 50,000 IU of vitamin
Ds; were 21.79% and 19.16% lower, respectively, compared to negative control and birds
receiving 30,000 IU of vitamin D3 (p<0.05). In Experiment 2, the survival rate of birds receiving
1.8 and 3 g/lkg GAA in the diet was greater than the birds receiving 0.6 and 1.2 g/kg GAA
(p<0.05). Behavioral parameters of the birds were affected by vitamin Ds injection as well as
GAA dietary levels (p<0.05).

Conclusion: The results show that subcutaneous injection of vitamin D5 at the level of 50,000 1U
and adding GAA to diet at the level of 1.8 g/kg has positive effects on modulation of physiological
stress caused by lactic acidosis in broilers.

Keywords: Behavioral parameters, Broilers, Guanidinoacetic acid, Lactic acidosis, Physiological
stress, Vitamin Ds
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