[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

a5,
N
B

6l rb @il 5 (55,9LS pole olKilils

)éwip)megﬁsgwlw‘é Sl:c).? . 6‘-"4.5-’03)5|)~b
“’.95‘5&4"9”

) Y . - . . .
S g5 (0935 prol 9 (5 yloediay pb w9 8 g0l ,8 JLSIS
oy i oSS JLobisl 5 0l ol S i gal il Y g )

shariatf @MOdares.ac.ir : Jgiuo odivugi (o Cunyi olliils sluwl =¥

NN IO iy ) AV N il o g

oS

29 Sl oy g (oot it Sy S (o lronns (gl 9381 T gy 1 y3kiie &
P33 azex aslB YF 5 1S5 F g sl F U Bolai Sl arly z5b B o SlejT o uivgS (sloaz g
39=b s 2 po ymio 2 50 0,59l V11D Sl 4y cilizo Slgo (509381 Jolid Lo ylan ol ) 12 &y
+ pgmimogd | g (1151 JSoiito 9 (Ilw 43 a2 5959 51 Jud ceclos TP 30 iy (53, < 1gisy
99=) 9Ll 09 5 (F 9 Go—d o2 bmou—id O30 51 (oS 5 (¥ (S it ol + (s i (Y o]
I Jawd o 08 9 STye5 B pan (yjg SRl B ol odiyy 0 Slos aidg: (iws 41 B8 Slgo (10934
Jos 539, FY 59.08,55 51,8 (S lojl (slayland 1o Sxe yil i’ oy 9590 (5lR0,y90 plod 5
Sl (ol ol hay 9 B (ood Ol39) ol wuoyo (LAl wo o g ()l (S0 JL w69
Ot 9 i S lod g 3y 4 Frwly g WhwoS 50,8 JoulS dnle (il Hle iy Sgilen v s il
Vsloos 4 bgsyo i 37 1 Jloxb 9 (ogams w8 (w390 (o (339 Ot it 0I5 LS (o3 (gl j Lo
Dl (Ll 1y (558 (o OB (09381 (yga 09,5 b duanlio j0 by jlod pilw g 092 (P<+/+D) ¥ 9
G5 5155 Lo 509331 ylo oimo 5l i (b9 0599 (T O B iy Cupghy duoyd 3 sl
it 63910 510 im0 73l Sl pams Caghy w0 )3 9 PH 359 i a0 yd ¢ F395 FY 53 .(P<+/+0)
5 gl g0 i B i (5391 Jos 45 b ) azmi lgi g0 o)l ol @l 31 e S5 148
LI (g s azgr (60 S des b (pILE 2 (5518 (e pIU Sy o9 (0 Y sl (S LE

(SM” :'55 40.59. “ ’m [Lassew) - T 'Q)M Ch SMJ. "‘ Wn - 3 ’M d 6&@55}3' :604.2.15 ‘SLQ °3|9

Jdobjwdg)omm)u‘$3uyw 30_,)_.J5_QM)|‘A_,Jl_‘_,3ATQ_J5_,
> Shigel byl poloe uled 098 o0 5 A Glapian ;5 L SLS (n Fodes
5 0, Shoe 0lgs o Sosl s Zolaw o Bose Slisel 515 .l youbs Siyspm o5 ye



http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

v 095 Slaaz gz 10 Sl prann g9 g (el pes 0 ,Shoe p jtas sla 0939l 5L

ool (VA 9 V) cl oads ools cas
Gliiinl 5 (oS Slogslon (215 S
sk Ghsn sl )3 3925 slaS e
2 ezl ld 505 5 Slisel (yyzen
5 ks ol o 4y sy, 551 Jobs 2als
Ol Bl B85 e o |y Sl o jais g6
L (255 laazsz &5 (5)5b 4 cand o
Sole an jold ol SCdglio 0l Ce
L B 9 e o o s i
(B) siily ool (larme la s
(Y 5:8) iy 5l Sligel 55 79,5 lade
g bod elugh ) Hlade PH 4 aly 5l
5 1) wilbise oyd 5y poisel g il
o= Hlate wms e lis Slidss (VY
il cde 0 V1 50l PH o S
5 NHe" e NHy Loas U (55,505 s
Cdled g 0 by alS e izren 5
SLigal LS 00risS o1 (slapoanils lg Sas
FY AT AY) il oo 2l s (0 09250
00958 aes o lis Gladllas (YF 4 VP
Sy Hg2red (ol Slys 5l (S
o] Sl [A1(SO8)3.14H;0] pguines)]
o g 9 SO yad sl (FESO4.7H20)
GalS 5o s Cugb, b g PH Ghals cle
L oiSTy Lo g LapaclS)lg Soe cled
I SLsel gors GialS yo )l,8 Shisel
SYO XY Y D8 OF) el 0dg he s
3loolaiwl a s asels Ll e fi=e (YA
(S Srazszr s ;0 porinel] Dl
0,99 yolyw )3 1) o PH (s lo sxo ok &
il Ay ;oo g 005l (il (39—
A e 5l Sligel 58 25,5 0 (55lo s

4 (TF) was 5 3b cou 1) b ol
lasile jo SLigsl obj clale IS b
9 YV ad) Cep S oy )90
Sl 28l g Shs o oy phals VY
Geios S @bl 0o (Vo 9 A) £y o5
15 SUiigel o515 aS el ool oLt
VO Slhanls jemb ()5, dis lagle
S o )3 (M) g, VL el o 2
3 S=igS slea e S8y ol ool lis
Bl = 80 5 V0 s o
sk 4 (39 pialidl s 31,8 Sgal
(Y0 il als o s ine
iS5 (slyzme p Sligal 55 G se Sl
5 S 90 Ol o Pt Jolbd jebs
i slyzme (e plu] (ak cJlad
00y gl 336U s g0 (sl iy o
L wbos )0 by, | gulos ol colies
o] O 5 1) 2l aalss ulsil Slogal
GelS el Laasy ) ghelas 2l 5 b
iliZe (wdS Glo g o ply j0 Ceoglie
Bl p3l cigie (V) JulS g (ygen
Eg=0 (1) iS5 «(VA)
e (M) peSiw JLS L—udsSils
i doilo o (YY 9 YY) olso sloan s
Slal guuli8l g (A) 6,5 «(V+ 59 A)
—on 3% 4S5 89 (1T g A) 095
e FeS (ol s 00iS 095 o Jelge
ol Ay g5 A e o0y il ]
Sl jsbo (ol i 0 Shos p Il
Sge Slilesl 5l (5o J e ()
O eBlaie 5 (ol s 5 s 285
SLigel g 35 HgamlionSTy 033k a8

1- Atrid


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

5 (ME: Yavo kcal/kg o CP: 7\A/B) o,
(ME: yavo kcal/kg 5 CP:/AV/0) Sl
g 4 (olidg, a s (w is
FA 5o i el i sls slacaeY
el VY (5,9 aali p coils jo el
0,90 0l b ()b celn ) g (ol
OV ol Lojlas ol ad 57 )15 a0 (B9
5 5 (Vi 2 (509 38] i) wals
Seal+ (IAYA KGIM®) poiagll lidg o
sl Sdgiy S5 (1 (YA kg/m)
VD KGMP) S s sl + () Kg/MP)
A lke) Yg ¥ Sogidlolge 5l oS5 (F g
(L slgs lm 398 polin caai plas
Sy9— polie jo lanl 598 slo led all o
3 Jd celw YV s conls bglsa s
S Hlaie 4 Gl 4 Laa =g 59
S G5, e sb 4y V11O kgm?
GBS SYols 5l ol 6l wad sy
Bl 5l oolanl b Lea'—‘ S 8le0 oy
odu—bgy yo gl Ve eld )l b (St
4o by ye glo el )l cal> o o (LL o 0l
S (Shes Sran g 059 GIB) o Sles
alali ol et ole howd co o g oad
Weom @ p)lez alda 5l g oo alljy, Ojee @
Cde oy p sl oo b By, plas
S8 A ol 0 jsin £989 g pna 9 S e
L hsee Sl Euly byl Gl wad
308 JoelS (5 (51 Gy 5L Y ehyen 090
& oliwd 8l 0 as,s 0 (SRBC) wibuwsS
Yo ammle o o Lo o) i
8l 5 3,5 VY 5 VY slajg, 5o ess

G5y o 5l o 59, F 6 xS )]

sl L s 551 doe uizeen (YY)
el Ssman 9 Sy Sl ozmen
Sligel S5 (5be (5 g yims PH Jtals
SLopailS )ls S0 Codlad 2alS alawly 4
Slallas gls . (V0) ub JQJB.QT XYLy olﬂ
Slalgw 5l oolaiwl a S ol lis ca L

9 st (539 O3Bl i 50 potins]
gRelS s 4l e e hos e pl
S b 50 suds Sl Z 3
oy iS emizmen (YO o V) cul sl
Sligel zobaw JhalS o s 4y (ol
=355 sleazgr o les )0 S5 5 Gl
AVY) ol als b awglas o

5 Saml oy £5-85 5 (ol i
R

leeligy 9 Olgo
A >g> axhd YAY 3l oolai !l 6&%[‘0}.]
)Q ‘u"’)’-\—" ‘-",‘-’)-; Oli‘i..;‘.) 6})3“ ° ,g .‘D
fs)LAy“\‘l_fgéow’)m;QliC)b%J@
Ty 2 50 azgx ashd VY (ST5 LSS
sla 10 59, TY Gae ds (o 2 40
B culnd L paiS ol Sl ondgy (e 1xY)
Sloo, > 4 0-F 5 ¥-F Y glaa
©,9° UL"‘S)" (- ‘S’l_’l.s PR ‘u-!)l_cT
(ME: YAY0 kcal/kg 4 CP:/.¥\) p5Lel

1- Sheep Red Blood Cells (SRBC)


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

¥ 095 Slaaz gz 10 Sl prann g9 g (el pes 0 ,Shoe p jtas sla 0939l 5L

sl o polie cnles o ad Gl
Gy pyinagll Dlilg s jpi
3leslaiwl b odwl cawas slaosls (V) winds
7JUTANOVA g, L (YA) SAS 1331 o 5
| Eods do )0 4y bogy o slrosls) i
lo S5l g (w30 5JGT Chi Square g, b
S5 -0 Jlaizl mhans yo Sl 5051 L

sle)los an booye b1l annlie

5 She> Brae iy gl (5993
0,99 VY éELO.o O LS"AC J.ud.u w).w
o=l e aewl oo ALY Jgaz j0 b9
@l dlye L iy (555l des o]
(039 Lialimdl 1 (6o e il Gl
5 2l has coys g Slhss B pae
a0, S5 obul wla as e jo 1) (6,ls S
).ui_» Sl s &M] 85J9 Aoy ch}LC
G5l o &5 wiz 50 (28K )8 la Sog 8l
aS 5yeb b Coml el 4 e e
5o L 50938l S 5 e o cul g4

ks oaalice Lo pla b aglin
039 4 Samd) (oo Sligl 5 Jol> s
o mine 5l poce 3l SLs s (AHD
Sy (V) Jguz) allise ms la 50933l
e YU slejles Gl co Selen
o, YYD 5 YY/00 YY/2R XY/AQ

2 53§ S plol ey .25 ploxl
SRBC aule o asi sols 51 e cal> 1o
e ;b g e gelid S len g 4
TV o e sk il i (23] ln 00
Ol lengins Joloe il (Joo <V (S,
T ciSlesy 3 S p Doge &
995 G5 Om 2 e 9 Sl b
o sl Y o (13 50,5 Joee Cuales
eV eBs b Jlumms wdsS w325
winle3l BY 59, 50 ad (65 ol pie Lo
Sobuai dny oy o 5l o9y Az g axlad ¥
Olyel c0ay (yis e 5l am 5 o olsl
o) B (g g8 o yg0 (Jrb oo
o) Sily Gy (g 39 (0855 (339
Lol slagrta o095 S 039 5 (B 59 4
Sl D0 5 £98y () (sl g 00d S
"AHD o5 ol asls wiad (aoyel
039 54 cly Gl (335 S @25k
PH 5,5 o5lasl gl . (VF) Sl s Loyl
Sl e Ve L i igei )5 ) )
Sloolaiwl L addo ¥l L bolse ,hads
pH ,la_i. (Metrohm 747 Jo_o ,—. pH
solw az 10 V00 y0) iy Cugb, o dl)3
b Kan jeb a4 (cell YT Cuw 4 ol )5
Ot B S BB e £l alesT o g0
et (6l 0l bglire g 0ol (6,5 Aiged
Vo bglie o 5359, YV 5o s (539,08 duoyo
(V) 035 w9 posiangll Slagu 511+ 4
Ve C slas 5 Ladiges ums o5 g
s 0 O] 5 Sts el Y St
dilome (F) AOAC (g, L e 03955
S oole oy Syge ] polie g oo

1- Ascites Heart Index (AHI)


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

N3 i sl ee U5 o (F Jguz)
039 i &S ek 4 (P<-/-0) el
i e by g 8 o (o
plw g P</+0) 0 ¥ 5V L & by
LS aall 09,5 b anglie )0 by Sog34l

sl plas Ty (gyls sime

VWA plias) 5 5mb 12 oyleds [pgn Jlo [ ol Oladss sloiinss

slobos jo ol o ime e Sl Kbl
Slgo Ly oo (559! Joe sl s 4 by o
Dbl e sald Hles b avolie jo oleonds
PHA 5 SRBC Lo 52,35 adde (5ok &by
Oy stalojl slaog S aen yo (7 Jgor)

Jlob 9 wga 2B )9 (o (39 092

6L®o)3o o Slals M)bjgja..\.u wj..o u5|)5> ;_Bl,.m ‘0)3 u,..u‘ﬁ‘).').w L IR obg}é‘ @L.M 0‘9.0 ).:‘—\ Jj..\?
*
U")ﬁf o)jéu.lﬁ.?bo

P-value SEM Yl Y e Ve aals jley syl
(55 039 I8!
<IYYY YA YEVIVEYNA YYV/YEV/Y . YAP[-2Y[- 7 YAY/-2Y/E7 S VY
<IAVE ALY ARRVEE=ZAN YVa/£YY/- ¥ YAz £\ O/AY AARIEESR /R ey VE-YO
<IYAN \YINE ARRAVAEAR7ARE VoOV/e£Y-/V] AR SRS ATNANG ARRRAAEARVAN SS9, YO-FY
IYYY Yy YV\OR/VER[ -7 YVOA£/7) YYOAXA/AQ ARINZAEININ SS9y VYV
(p5) S5 G oo
SJA-Y AR OVE/-20/FA AAZZAEATARY FEVIVEY/VA \t4VEE 7ind S, VY
IYYO AAVATA VAF/FEVY/YY APl x5 /A AAR RS A PNEIN \YPEIVEYY/QY ey VE-YO
-IfoY \EIYA YYVE/VEVEINE AAARZAEARVARS YYVF/VEVAYS YYAY/V£A¥/04 S 9, YO-FY
<INVEA \O/#9 ARENTAEAR7ANS T OMFEY /- ARAZAEARVAAS AR AN CARTAYS SS9, V-YY
e Joos e
-IFAY ofee¥ MAZESYERIN VIFAL- ]+ - # VIFAL. ]+ % AZESVERS Sios VA F
<IYAY ofeeY VIYetefeofp VIEY£-]- oY Vgt /- - A VIVE£-/o oY sy VE-YO
N SRR YNY£] -7 AIARE-TYER Ay YIVVE]- Y- ATARESIRRR R S 9, YO-FY
A SRR VINQE- [+ -0 VINAE- ]« -8 VINVE]- 8 VIAQE ] <Sioy V-YY
Qiral Avs ININEVARTS ININEVARTS FIAFLY/E Y FIAFEV /YA (1) Js ol



http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

7 095 Slaaz gz 10 Sl prann g9 g (el pes 0 ,Shoe p jtas sla 0939l 5L

* SsS sbaz sz (iys 090 Fiey TV 4o ctulesl layles jo ol ad e g58g wojo Y Jou

) () el
Cc )L°-'-'
¥ i \
[-#A™ oo \FISY AY/¥Y G & 093] (ya0) dals
ofee AITY AV /FY edS S S+ pariiag] Slagus
oo AIYY VPV S s Sl + s
e e Voofeo Ladoj)slyvjj_,

(=hay 0y 5o u;‘"—"j ale (Kbl ¥ oads olaS conly lay 5l SUo IS 5y (slad jo BLal aule 5929 :Y (rdo 1) 1 200 pad X

)

=i slaplas! s 59l SRBC g PHA (5,5 a0 Jlygen 5 Joko (ol ol p ¥ oliands slge 1 anslin Y Jouo
2 e Selen o (AHD) (b8 ol a3 ls (Gl (59 4 o) Conly oy (s (359 (0053 (539 & o) 3

P9 090 S 9, TV

P-value SEM Yl Y les Vs aals s eyl

AIEYD AIYA YL ISV YISVE- Y §/e ke VY F/FEE YA Jsl uss 'SRBC
- I¥OA -8 $l koYY DIVA£-[SA DIARE- [FA $le o ke I¥Y £55 g SRBC
“JAA- R CIYAVE- [ YY SIYAYE- /- VA CIYEVE[-Y- NN (mm) PHA
IR Y Y POV NIETFNRNS RPN & Y TR Jbs e 035
o[- FY Y T T SVFoE-1-1° NIRRT NI TS 9% e (33
J¥a oo e OFEe]e Y R V2 S P N T N N E T R b s s

fea e SVEVAE e F SVEVOR. [+ F
SIYVA - VY \AIARE TN YE/AEE [FA
AP .10y Y0 £+ /5] TY/O£Y /DY

AR A S < YRR

YY/#a%-1OA

SO V£ oY Caly Sl omnd 039

(/) AHI
(1) co,Sgilen

YY/XY£-/OY YO/AYE-[AY

YYIA £V /PE

P+ 0) aiil oo o pre BT Glls w5 ls ilie e B9y a5 (@30, 2 o Sk A, b
S 5 g oy el s b G oS 5 Y (Sal s pgiegll Glilgw S 5 Y gan 4 (S99l e ) sleewd slo G093l X

u-’)_.uchs 6‘)“) 6)|QLTJ_M )9_19 4 Lassjoj}é!
Ol=o PH polie jo (g o —xe 5]

Y oV olosd o gog38

ol ool #) aligglSlen a5 28 (690 Sl o pi K uSe -)

s PH Sl i, (SsSz ¥ 5 ) Jsa

3550 (—alesl (slwog S )0 )y Cush,
Ole;l alize sloain b o axlla
(ol azan s 0 a0 e ol
czge ¥yl )0 35750 pouinegll Slalgus
alo b ailie )0 s pH i tals
PH rals osg, ol (P<+/+0) ob bo,les


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

S layl 0,50 sla G893l oS 5
3o 4y |y yiwy Cugby ao o 4y by e olie
s a a0 (P<+/+0) assly elais]
doys polie ;o ()l sre IS iulej]
Sg2g —inlo;l slaog S ylee yiwn Cugh,
4 bose Lo nSlae alie .csl

Gy 5 pas ) (Sl Gog38l sla e
LT 51 (F Jsoz) yias (59— 9oy
il s

pH

VWA plias) 5 5mb 12 oyleds [pgn Jlo [ ol Oladss sloiinss

)O)_u(Y LS_M:) JS u_>9]¢) S0,y

Sygldes 35 Cod hygp dia s
iy 4be B a8 (6 )sb (28,5 )18
Sy o) B g ¥ slajlod (o9 090
3 90 slajles plw b aslie jo (b
Cogby ao o polie (p xS slls Lol
Y-S BJUASLQ)}.EQ.(K‘/’Q)Q})M
Sy bl + g e Gialesl (sla]

—5— CaCOM+p el Sl e
AT S b

—X L syl S s

‘;«J‘gﬁm

95 Bazgz s PH ol 59l des il ) IS5

() oy gl
-+

58— CaCOY+psiw sl Sl
A S e e S
T el S

J’GJ"J.;A.Z&A

(SisS Gaz sz iy Cusb) do s p ol 55l Jes 3G -Y S


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

A 095 Slaaz gz 10 Sl prann g9 g (el pes 0 ,Shoe p jtas sla 0939l 5L

D09 0590 559 TV 50 s (A) (59,58 9 (A1) Sasb,y PH polie p olards Slge 1Y Joo

(1) &3 (1) cagb, pH Felyly

Y/AQ£-/a4 AR i TN NFsE-]q s (599580 g

AR = ZIA N FONVEV/TY MNYAx-]-¥ Sal+ pgiieg] Slalga

YINS£- IOV Y00V /AY VAR E XYY 4 IS VYVOUIR VO R PIOT ERUIN X 5

Y/ag£-/f7 Y210 £ 155 NEAENY losd dlge LS 3
AR [P ol SEM
o[- 7Y </fY¥ <IYYY P-value

059 o8l 5ol e o pas Slisle;l
Al pgiagll Slalgu o 09581 Ly
e Slils (69 5 gl pantas]
VAT ad )5 ShsS slaazsr pe
olesl ol 5l ool mli L as (YA
Syl Slgen

Gt po Gl (49,0 Laome sla Sall
ke 59,5 5 Shigel 515 092 szen
2 ol s 065 s 4 e i
9= Jlss an ) olal lade 5 oads joubo
Lo S dnngi 5 (il slas Lo
OV 9 V) wwo oo Gl jeb o 156 5kan
P 0 slpgelin g lasllhas b s
U590 SLogelis b anlin 0 Sligal 518
Cproz vl aome byl i jo 4l
ag S sl slis b 625 5l s YL
S g 2lse lpaS @y, 0 OVA
o 0323 LS 45 0l oold ausis
Py A8 18 Bay Jlass e
(YA cls Slisal 515

» PHA 3 SRBC 5,55 ade ol &ub
OLSen 5 93,95 b b Gllae ialesl o
o lac jleolaiul wisls las as” wil o (VY)

Sy Ly i s psldmae Gralasl ol o
PRBISEE )‘“"l—’ g alize ol
J=lie o 0ap o, Slos 4 by o lan
s ol (PZe/0) Wo )5 )9, alise
aS Cowl pudion 3l Bl b illas
O9d— |y (bsS Gl =g o, Slas
aSsges 5,155 sl Slge 5l 6 iy 3L
5998 L jels 9 01eSe (YY 4 YY 11 )
2 )8 o Sllgw (68 5 (Gl ()
O 039 20 1) Sl e St i
3 (V)) boged G515 (sS (slaazg
ool il (qmyp b ) San 5 590 a5 JI>
piiragd] Olilgw pgriagll 0y )15) (og3dl
+ poineg)| Slilgu (Sal+ poiesll WIS
A (el OLXo g Q.m] Sla) g Sal
2 Gl Dold «(SbsS slaazgxr i
OF) w0, 5,18 Bas o Sae
Slalgw ool wl Lo ) )LSen 4 y5—0
20 Soyid aal 5 ol Slilgu pgties]
=1 g dlae ol as aisly lid s
SFse yab an By 0 Slas o e
VY 5 Y A 5 4) Slisel 79,5 lade

50 (YY) aeo o il S 1) s 5l (oo

1- Ecol


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

30 gslo ST g s ol swle el L e
as) by Slambe slagla—sT sl
(Fimod 55 Gl 9 00l (2855 (sloaz g
o oylay 0095 S 4 conly oy cons b Sk
bl gilon ST i asd 0wl oyl
00Ty 40 Sl drwgl 4 yie Sligel 58
sl )l aslllas sl 0 (F) S9—is o
2l Gl pd halS ey g5l Joe
ol Yozl as assls olas AHL as o
o ylas 5o ol 989 ao o o ralS
5 il sels e U anslie jo Jog33l
ST aS 09l co aidS i AHI s 550
Wb ao,0 YO 5l oeS 3o Cu s
azslir g el (a8 oumo (LS
Sl ol as e YA LS YO ey S
Smoys YAl ST g cnnl) lar (B9 5 e
Gy ol olal (YY) conl culy lay
IS g 50 GBSy Sy o0 Sl 4 ol
Slamo)le iz lzs (ilol gleles
Fly j0 Co Seilen jo Gl polie aiois
39—l 5 ably oo 485 O jo S gd 4
OO Ol Sl (S5e9s s I 0sd e
sl odS e jo il b wSgms cJl>
(Ve g \Y) sl 0ol (g9, (95 30,8
Slge ba 3938l (pl ples yo a5 o> o 5
(S Sl 5 poeiasl] Slidg) (o]
Gl Lyl 8 (285 )15 ool 55
UialS comge kel sla atan o fol>
b o Ll () JSi) ol sy o pH
Ol 38 s PH ialosT Sles) sloazan
i S e S a8 Ll b el

VWA e 5 500l /8 0)les fages Sl [ als Sloss sloingi

SLigal agi GalS jglaie 4y 0302 )0 By
Gy & gl ,d oad adg (ol (g9, e
15 45 ai> ,» o4 36 PHA 4 SRBC
= Olisl O) Gl LScen g 93,55 3,15
N3 30 a Jlixb g g 2l o)
s Oyl 5 Jol> bt Ll e 8,55
(b 5 oge—n 2B )9 2 slaplal
S5l dos L (ol s 5ue 5l L
o Sgedy § Lol (ol Slge by
st Sligel obaw 2alS b Yot ey
(YY 5 0) W 3929 5993 g9l
S9S-S5 (F) ohlSes 5 ol
(S slacaigie L (dsS slaazs>
4 Cond 5eeST B pas gl 576 Cod )b
Sl oyt 4 g albils llw Bas
HohbSes 5 g5 il 5 el
Sladgs (69 Gl 03le g9l (5 o5 oS 3
3,8es 5 o Skigel zola g5, 1 oo
A5l i g 03,5 (o) (055 sladzgx
255 slwazgz i 4 o] (o933l 45
Sl (Shgel polaw alS any onie
povim 158 S oS g b ol
(FV) g o0 Sligel 518 51 Lob conl
Sly Gl el (o Gyl slaa Ll
U ol (AHD ol co ] asls
a5 LS 4 G,y o3l gy & g390>
ol Ll 0,5 solaw] Cawl as)le o oons
Sgldmes Jloine yof sz ;0 C e
0)9) 0d (5 S oslwl Dlaw iy (olend
(Cm Sglen g AHL o) oy (o
Il ey lod oyl CoinS 0 samlie

99,5 5 Sligel oYL zolaw yozan o9y


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

Ve 095 sloazgz ;0 Sl pysins £989 5 (el a0 Shas st sla G393l 36

Sle—s 0958l aelllas oyl o (Y JS5)
ol A e s d oleer 2
S )0 g sl jo (g)lo Sre yud
Al ol Hled b dauslae [0 00l (65l Jes
2 b Sogl cuS 5 gyl Hles &S (s 9k
039 9y 5l L jland plw Ly aslie
OLLSe g 590 091 10,85 5 iy 0 (6 5V
Sy ;3 (3,05 ST AT wo S 3,158
TV 55 poinegdl Dlddgs Ly ons (5551 Jose
(V) 09 S dald L avslio o (S,
Ol dall jlad )0 (35,0 doys rals
0,93 =5 )0 eyt i ey o9
Ol sl as il oo (YO 5 YY) Sligel &g
P Sl Ay e Y (650 Jos LS
00 S ey Al 2 ey ) ()59
az l lojel bd S0g38l oS 5 e ol
9 Pyl Slily ) (soul (olgs b ools
Sl iy ydad 3Lz sl g (S s Sl
45 009 Y )0 cwlio polie b ormb
9 9=dy Gl 1y celiol e SO jleais;
T NN I UIPORIIT JUNK JURCIN I
Gl by Yot imen 5 slowl Sligel
dpd e s 055 5l 18 Sligel i
039 00 |y i sl s yo o(F)
ol pdy Sl
1=l sk Giiod 5l Jol> gl
AL Bl o ety sloa sl
e Sl p s oleerd sloSog3l
O ol 59 0,8 Sales (el el 5 Sl
3 5 S5 Jole Ywinl gom o s
5o ookl 0j50 yiws olord sla Sog38
i sl el - aullias

a5 ool =l Hemad 285 ol lalecs
Slul b« s 4y gl (gloands olgo 0938l
LH Slogggn e b s ol blys
)y 53 39290 (NHy) 1,8 Slsgel HO'
S )18 e (NHED) psisel (50515 &,
Jlesl smals Jalse 51 Sy Yl g 08,5
R T e P~
el 3l iy 53 oS sl bl
JeS—ad sl g s i St
polan (1)) 98 a Ji5e 5 1, Sligel
5 PH lade wad o ovalin V SS jo aS
Vsle)lod) b cudgi; gl slojles
o L aglia )3 5ty ey L (Y
RS boudg; og sl o o b les
e SLaSlSeayiagl] SS S
Gl 4T aws n;y sboz,d g JE L jsle
@B Slils o9 5 51 Jobs BB slagyeslS
Oz Nl gam aw ezl g 00y S

Sy Ggaren Soly 48 sy o0 Sl 4
) iz slp bl oy 5 Salshysnls
323 Sigel (Qie Gl a4 g 2l
ool ciolojl ;o (Fe) dumo oo (lis 045
PH (Rali8l s 5o cudglingds codgs;
Sl Oigr ez cle 4 ) iy
s (YA) cils ol po 4y )0 09290
YoV sle)los YL pH cle ains 4l
9 090 Shl e 93 ;5 (Sulgy 9529)
(F Jgoz) il
(V) ol 5 95l zli b aslie
® P 2 Sdgiy 039381 5 aslllae cpl o
Slotzme ialS 4 i ()9 090 Job
0=l sl jlend L duglie )0 iy Zugb,

1- Peat moss


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

Dol 28ly ko g9, 0,90 SLL slaaian Cle 450,90 Blgl o o)l Jleisl all o
e @l S Sz ) (nl 0 Wiz x> Ol o (S99l slge ol (33,
&5 ol ader 5l gt Slaow, » Bman uiZred g fuws ;0 Sgrge Ygld

Db 0 5l 0590 Shigel 5 e a8 sl ;30 o oy Koo Lo dlge (4l

30 Olge oyl dame og 38l ol L las oy

&b

1. Al-Homidan, A., J.F. Robertson and A.M. Petchey. 2003. Review of the effect of
ammonia and dust concentrations on broiler performance. World’s Poultry Science
Journal. 59: 340-349.

2. Al-Mashhadani, E. and M.M. Beck. 1985. Effect of atmospheric ammonia on the
surface ultrastructure of the lung and trachea of broiler chicks. Poultry Science, 64:
2056-2061.

3. Anderson, D.P., C.W. Beard and R.P. Hanson. 1964. The adverse effects of ammonia
on chickens including resistance to infection with Newcastle disease virus. Avian
Diseases, 8: 369-373.

4. AOAC. 1994. Association of official analytical chemists. Official Methods of
Analysis. Methods of Analysis. 16" ed. AOAC, Washington, DC.

5. Beker, A.S., L. Vanhooser, J.H. Swartzlander and R.G. Teeter. 2004. Atmospheric
ammonia concentration effects on broiler growth and performance. Journal of
Applied Poultry Researches, 13: 5-9.

6. Bottje, W.G., S. Wang, F.J. Kelly, C. Dunster, A. Williams and I. Mudway.1998.
Antioxidant defense in lung lining fluid of broilers: Impact of poor ventilation
conditions. Poultry Science, 77: 516-522.

7. Burgess, R.P., J.B. Carey and D.J. Shafer. 1998. The impact of pH on nitrogen
retention in laboratory analysis of broiler litter. Poultry Science, 77: 1620-1622.

8. Carlile, F.S. 1984. Ammonia in poultry houses. A literature review. World’s Poultry
Science Journal, 40: 99-113.

9. Caveny, D.D. and C.L. Quarles. 1987. The effect of atmospheric ammonia stress on
broiler performance and carcass quality. Poultry Science, 57: 1124-1125.

10. Caveny, D.D., C.D. Quarles and G.A. Greathouse. 1981. Atmospheric ammonia and

broiler cockerel performance. Poultry Science, 60: 513-516.

11. Choi, I.H. and P.A. Jr. Moore. 2008. Effects of liquid aluminum chloride additions
to poultry litter on broiler performance, ammonia emissions, soluble phosphorus,
total volatile fatty acids, and nitrogen contents of litter. Poultry Science, 87: 1955-
1963.

12. Corzo, A., M.T. Kidd, D.M. Miles, W.A. Dozier and P.R. Cheeke. 2007. Yucca
schidigera and quillaja saponaria supplementation in broiler diets. International
Poultry Science Forum. 64 pp. (Abstr).

13. Dalham, T. 1956. Mucus flow and ciliary activity in the trachea of healthy rats and
rats exposed to respiratory irritant gases: A functional and morphologic (light
microscopic and electron microscopic) study, with special reference to technique.
Acta Physiologica Scandinavica. 36: 1-161.


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

095 Glaaz gz 10 Sl p0in 68 g (el pas 3 ,Shas s la o33l 3L

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Corzo, A., M.T. Kidd, D.M. Miles, W.A. Dozier and P.R. Cheeke. 2007. Y ucca
schidigera and quillgja saponaria supplementation in broiler diets. International
Poultry Science Forum. 64 pp. (Abstr).

Dalham, T. 1956. Mucus flow and ciliary activity in the trachea of healthy rats and
rats exposed to respiratory irritant gases: A functional and morphologic (light
microscopic and electron microscopic) study, with specia reference to technique.
acta physiologica scandinavica. 36: 1-161.

Do, J.C., I.H. Choi and K.H. Nahm. 2005. Effects of chemically amended litter on
broiler performances, atmospheric ammonia concentration, and phosphorus
solubility in litter. Poultry Science. 84: 679-686.

Ivanov, |.E. 2001. Treatment of broiler litter with organic acids. Research in

Veterinary Science, 70: 169-173.

Julian, R.J. and J.B. Wilson. 1984. Ascites in broiler chickens caused by high levels
of carbon monoxide. Proc. 56 Northeastern Conference of Avian Disease.
University Park, PA.

Julian, R.J., G.W. Friars, H. French and M. Quinton.1987. The relationship of right
ventricular hypertrophy, right ventricular failure, and ascites to weight gain in
broiler and roaster chickens. Avian Diseases, 31: 130-135.

Kling, H.F. and C.L. Quarles. 1974. Effect of atmospheric ammonia and the stress
of infectious bronchitis vaccination on Leghorn males. Poultry Science, 53: 1161-
1165.

Maurice, D.V., SEE. Lightsey, E. Hamrick and J. Cox. 1998. Alum sludge and
zeolite as component of broiler litter. Journal of Applied Poultry Researches, 7:
263-267.

Maxwell, M.H., S. Spence, G.W. Robertson and M.A. Mitchell. 1990.
Heaematological and morphological responses of broiler chicks to hypoxia. Avian
Pathology. 19: 23-40.

McWard, G.E. and D.R. Taylor. 2000. Acidified clay litter amendment. Journal
Applied Poultry Researches. 9: 518-529.

Moore, P.A.Jr., B.E. Haggard, T.C. Daniel, D.R. Edwards, B.R. Shreve and T.J.
Sauer. 1997. Demonstration of nutrient management for poultry litter using alum

precipitation of soluble phosphorus. Final Report to U.S. EPA for Federd
Assistance Project No. 9006749920.

Moore, P.A., T.C. Danidl and D.R. Edwards. 1999. Reducing phosphorus runoff and
improving poultry production with alum. Poultry Science, 78: 692-698.

Moore, P.A., T.C. Danidl and D.R. Edwards. 2000. Reducing phosphorus runoff and
inhibiting ammonia loss from poultry manure with aluminum sulfate. Journal of
Environment Quality, 29: 37-49.

Moore, P.A., T.C. Daniel, D.R. Edwards and D.M. Miller. 1995. Effect of chemical
amendments on ammonia volatilization from poultry litter. Journal of Environment
Quiality, 24: 293-300.

Moore, P.A., W.E. Huff, T.C. Daniel, D.R. Edwards and D.M. Miller. 1996.
Evaluation of chemical amendments to reduce ammonia volatilization from poultry
litter. Poultry Science, 75: 315-320.

Nagarg, M., C.A.P. Wilson, B. Saenmahayak, J.B. Hess and S.F. Bilgili. 2007.
Efficacy of alitter amendment to reduce pododermatitis in broiler chickens. Journal
of Applied Poultry Researches, 16: 255-261.


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

VWA plias) 5 5mb 12 oyleds [pgn Jlo [ ol Oladss sloiinss

Qyetunde, O.0., F.R.G. Thomson and H.C. Carlson. 1976. Aerosol exposure of
ammonia, dust and Escherichia coli in broiler chickens. Canadian Veterinary
Journal. 19: 187.

Reece, F.N., B.J. Bates and B.J. Lott. 1979. Ammonia control in broiler houses.
Poultry Science, 58: 754-760.

Reece, F.N., B.D. Lott and B.J. Bates. 1985. The performance of computerized
system for control of broiler house environment. Poultry Science. 64: 261-265.
Reece, F.N., B.D. Lott and J.W. Deaton. 1980. Ammonia in the atmospheric during
brooding affects performance of broiler chickens. Poultry Science. 59: 486-488.
Ritz, C.W., B.D. Fairchild and M.P. Lacy. 2004. Implications of ammonia
production and emissions from commercial poultry facilities: review. Journal of
Applied Poultry Research. 13: 684-692.

Robinson, E.E., H.L. Classen, J.A. Hanson and D.K. Onderka. 1992. Growth
performance, feed efficiency and the incidence of skeletal and metabolic disease in
full-feed and restricted broiler and roaster chickens. Journal of Applied Poultry
Researches. 1: 33-41.

SAS Institute. INC. 1996. SAS User’s Guied: Statistics, Version 6.12. Cary, North
Carolina, SAS Institute Inc.

Scheele, C.W., W. DeWit, M.T. Frankenheus and P.F.G. Vereijken. 1991. Ascites in
broilers. 1. Experimental factors evoking symptoms related to ascites. Poultry
Science, 70: 1069-1083.

Shah, S., P. Westerman and J. Parsons. 2006. Poultry litter amendments. North
Carolina State University, North Carolina A and T University State. North Carolina
Cooperative Extension Service. 2/06-JL/SSS.

Terzich, M., C.L. Quarles, M.A. Goodwin and J. Brown. 1998. Effect of Poultry
Litter Treatment (PLT) on death due to ascites in broilers. Avian Diseases, 42: 385-
387.

Yegani, M., G.D. Butcher and A.H. Nilipour. 2005. Immunosuppression-threat to
bird health and welfare. World Poultry Magazine, 21: 18-22.


http://rap.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

Al 095 Slaaz gz 10 Sl prann g9 g (el pes 0 ,Shoe p jtas sla 0939l 5L

The Effect of Litter Chemical Additives on Performance, | mmune
System and I ncidence of Ascites Syndromein Broiler Chickens

Danial Farhadi®, Farid Shariatmadari? and Amir Karimi Torshiz®

1 and 3- Former M.Sc. Student and Assistant Professor, University of Tarbiat Modaress
2- Professor, University of Tarbiat Modaress (Corresponding author: shariatf @modares.ac.ir)
Received: 9, January, 2012 Accepted: 25, December, 2012

Abstract

This study was carried out to evaluate the impact of litter additives on growth
performance, immune system response and the incidence of ascites syndrome in broiler
chickens. This experiment was investigated in a completely randomized design with
four treatments and four replications and 24 day-old chicks in each pen. Experimental
treatments were addition of 1) aluminum sulfate + CaCOs, 2) natural zeolite + citric
acid, 3) treatments 2 and 3 together, to litters and a group with no litter additive was
considered as control. Litter additives were applied on surface of the litters by 1.115
kg/m? a 24 h before arrival of the birds. Weight gain, feed consumption and feed
conversion ratio were not affected by the treatments (P>0.05). On day 42 posthatch,
mortality, the incidence of ascites, heart relative weight, right ventricular relative
weight, heart ascites index (AHI) hematocrit and dermal and humoral antibody response
to phytohemaglotinin and sheep red blood cells inoculation were not affected by the
treatments (P>0.05). Birds reared on the litters treated with aluminum sulfate + CaCOs3
and natural zeolite + citric acid showed significantly greater means for bursa and spleen
relative weights respectively (P<0.05), while there was not significant difference among
other treatments. The pH value and moisture percentage were significantly affected by
treatments until 5wk (P<0.05). On day 42, pH value, moisture and nitrogen (%) in litter
were not affected by treatments (P>0.05). It could be concluded that while litter
additives enhanced some of litter characteristics, it did not have effect on broilers
performances.

Keywords:. Litter additives, Immune system, Ascites syndrome, Performance, Broiler
chickens
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