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Table 3. Effects of feed restriction and fish oil on liver weight, abdominal fat pad and small intestine length of

broilers
M Ojs 4 039y Job Cud s o 09 A5 (o 0

£1a5 VoY Y/5Y A& Codgdzno fyols .. .
£/40 \IVE YISy _ig cﬁagjm els @ Cadgizme
£IAA V/EN YIYY e Cudgie cel VY

Y A Y SEM

SN V/od \Avd s2le 59y 9 2l 9y Bpas il
£IAD Vas /oA o gy Bpae 5oy Y

VIVE V/5a Y5 e () Bpae 5oy VA

WY A Y SEM

<Ay ALY INY e codgame p value
i -Iv¥ <[5V wobo g,

N -I5Y -/¥a B cudgie® ale e,

e blawgla )3 Sy yiegdyoe Ol op > 605
(W) 3l cols wun jlab IS5 (B9
Jds & olie olge 5l S & cwl o by opicen
0I5 il (93lge 0333 G Wlg5 o0 395 0fag oles
) S5 ncaagls ol (s S i 53 3 535
oy 3D oy 5hoslawl a8 cawl ons UL" Sladlles
ol cage g o A5 Sl o ol 5,8 e
Rlo Rl coles )3 9 038 0SS lie il
oS al flo GlsylS guoen (YA) 25 0 blawgilan
R T e R e e
OB I OIS omen (V) 2980 laluwgila dis
bcausls clis p eltl pé o slatel iblce
(V) oyl ol
239) §3998590
5 P Cadgie Gl w4 b @l
Sazg 039) (S55l9)90 32 (2lo 19y Lo silu s
&S yehailen .ol 03l ioled O Jgd 5 ¥ gl )0 (d6S
sidlS el plde Codgasme peidgd ;0 2 o odalie
5 (kg Cunls (p/10) 48 (g iyl )3 5> & anly
bl s, S5 )13 plie Codgus yibcos S Ges
P ol Codgaze celu £ L 0,5 o S Culius
o s (P</40) by pYL K0 098 40 b awslis
23 b gl a4 S Bes Cows oS b LS adlles

bl oo Ao yd [0 aw )3 gl (g 5 gixe I lis g 4> Cglite CBgy>

Comgilyp
ol ) polbs adlas > a8 (8l pslad Vg
Bpas g Slygs Bpae Cudgie & byye gols g 4030
Jor 3 (595 sz Cuwgilas o p (2l 89,
)Ja§ D oo odalin a5 )9]@10.!1’ Ll 05 630> UL““" ¥
Gpas b ole cudgize /wbm bCawsls dius
Al begwgla b bl wuwl 48,5 )15 ol o)
b oo (P<e/40) ol hals Slie codgise
Cudgiome Sl )3 53 & diluly (Sloged 4 5 luwgila
2 elidl blae o (p<e/e0) 55 g Lials olie
e codgize Jl 0 bawgls pudbgie oo
Celo W o098 o odd G ol g w08 sdalie
o (p<e10) 2y e ki g5 b (S
I Lol olde Codgaome 1 j0 35 (a8 slaaSejeimw
5 W Sloj ojl 93 3 (le gy Bpas (p<4/10) 5)8
Coawgild b b sxe ialS cel by 0)50 jd 5oy VA
5 9 blwgle clbilyjgan 2o 5 pudligies oz
b lpugle dlun oo 0 5 4 dadly bl
Slas plod dy50 10 55 syl e blate gl (p<+/-0)
(P<e/+0) 255 saalio biuwgla )3 (w)n 35
1 slio oMbl Ll e 1S wlidedl @i adllas
SludS Candy g b jle g e 0p CudS 390
slcww!l (il eoasio Glalllas wamd &) 0055 Gldgage


http://dx.doi.org/10.52547/rap.13.36.114
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.20.8
https://rap.sanru.ac.ir/article-1-1283-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22518622.1401.13.36.20.8 ]

[ DOI: 10.52547/rap.13.36.114 ]

ARRY

s o] iy i3 5 las (M e gl Loy dazo Dl (yare 0y Sl

V) g Y5 o)l /oo s Jlo ool Sl slatingsy

iy Cels g (P<:/+0) Ad csalie lie Cudgione
PGS Culbus )55 8 olie Codgize yilices
3gr bl 09)3 5l jeST olie Codgaze celw £ L 0y
A cob jp fE)) 4 Cpl Ges Cumd g (p<+/-0)
Gpno loj Glo 93 .8, HIE Llie Codgioe
Gos g by gl Jb g ialS cel ol o2,
Ll (p<<e/+0) 45 sald 09)5' b awalio )3 poif5 )> Can)S
I8 2l ey Spae yibcos cppS 5 5n culks
Spae Sl 3 p55 jn EW)) 4 Sy Bos Cund LB
Wopan bog)S )3 ohg 4 g <8l Gl (ale ()

(Pe1+0) 52 YL (b (29, o)

FlogyS 4 Comd (lde Codgaome cslw VY il 3 poingd
S me jobo 4 dald 09)5 0 g (olde Cudgime Colw
il sl pfey Spas (p<H/00) dp YL
R SO S A T S e
0y93 skl 13 o) VA e 4y ale gy LB pan 4S50k
M C)S Bes g jn ok bgme Gl eel Ghygn
Jor WY odiS Bpae 05)5 3 jy Cuwlrs g (p</-0)
(Pele) 3 3503 095 93 5 VL 5 le
CoS by g & G S Bos Cud g Cop)S b
Wled 35 poi3s > MBS 8 (ale 189y Bras U
Cebo W 3153 G S Ges g jp ElW)] (pyieS pidgd

XFee iS5 il = oS gilon (g5l ) gilos sloog S ) 4SS (L alatio —) IS
R12F0 )l —g R6F18 ,los — ¢ RE6F12 jloys — RBFO jlos - ROF18 Lo —s ROF12 Jlos -0 ROFO s —dl
GBS Agisiem ¥ die (owgild diud Y die (acuwsla) a8 sla Jolo 1Y dae R12F18 o —¢ RI2F12 jlos -
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Table 5. Effects of feed time restriction and fish oil enrichment during growth period on intestinal morphology of

broilers
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Extended Abstract

Introduction and Objective: Increasing the growth rate of broilers leads to some metabolic
diseases such as ascites and sudden death syndrome and one of the proposed solutions to reduce
its effects is to reduce the growth rate of birds through feed restriction. On the other hand, fat
sources rich in omega-3 fatty acids also have a known effect on improving health. The present
experiment was designed to investigate the interaction effects of dietary restriction and the use
of fish oil in broilers with the focus on studying the effects on the small intestine and liver
tissues.

Material and Methods: A total of 675 one-day-old male broiler chickens from Ross 308 strain
were used in a 3x3 factorial experiment with a completely randomized design with 9 treatments,
5 replications and 15 chickens. The factors studied were dietary restriction at three levels of
zero, 6 or 12 hours of starvation during the first week of the growing period and replacement of
all dietary oil with fish oil at zero and the last 12 or 18 days of the finisher period.

Results: 12-hour dietary restriction during the first week of the growth period reduced feed
intake and daily weight gain, and feed conversion ratio decreased due to fish oil consumption.
Dietary restriction decreased hepatocyte diameter and hepatocyte nucleus volume and increased
hepatocyte cytoplasm volume and hepatic sinusoid volume. Consumption of fish oil
significantly reduced hepatocyte diameter, cytoplasm volume and hepatocyte sinusoid volume
as well as dose-dependent increase in hepatocyte nucleus volume. In the duodenum and
jejunum, dietary restriction reduced villi height. The ratio of crypt depth to villi height also
increased in the duodenum due to 12 hours of feed restriction. Consumption of fish oil for 18
days at the end of the finisher period significantly increased the villi length in the duodenum,
but in the jejunum, the opposite effect was observed.

Conclusion: The results of this study showed that 6 hours of dietary restriction during the first

week of the grower period did not have a negative effect on the production traits of broilers and
on the other hand significant tissue changes observed in liver and small intestine tissue testify to
the effectiveness of dietary restriction programs and consumption of fish oil on the metabolism
of broilers.

Keywords: Broiler, Dietary restriction, Fish oil, Hepatocytes, Small intestine
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