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Table 1. Feed ingredients and chemical composition of experimental diet
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Figure 1. Otptlcal microscopic image of the small intestine tissue SJeJunum?. Hematoxylin and Eosin staining.

Magni

ication x 40. A) Normal diet x 0 mg/kg L-carnitine, B) Normal

diet x 100 mg/kg L-carnitine.

1) Villus length; 2) Villus thickness; 3) Intestinal crypt depth; 4) Intestinal crypt width (200 pm)
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Table 2. Effect of L-carnitine and Omega-3 fatty acids on the intestinal morphology of laying hens
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Figure 2. Optical microscopic image of the liver tissue. Hematoxylin and Eosin staining. Magnification x 40. A)

Normal diet x 0 mg/kg L-carnitine, B) Normal diet x 100 mg/kg L-carnitine.
1) Hepatocyte nucleus diameter; 2) Hepatocyte cell diameter (200 pum)


http://dx.doi.org/10.52547/rap.12.31.31
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.1.2
http://rap.sanru.ac.ir/article-1-1143-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22518622.1400.12.31.1.2 ]

[ DOI: 10.52547/rap.12.31.31]

\rd &5].)%91 5039, aS cdl u‘“‘l““‘w") ROy ) At e L;Lm,\ﬁ.ul 9 L}:J’.,,S)K—JI )‘| ool ).ub

- JiSa35 oo 15 il Ggdghygn » V-Sal O cloed 5 5= ) 51-Y g
Table 3. Effect of L-carnitine and Omega-3 fatty acids on the liver morphology of laying hens
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Figure 3. Optical mlcrosco ic |ma%e of the magnum tissue. Hematoxylln and Eosin staining. Magnification x 40. A)

Normal diet x

mg/kg L-carnitine, B) Normal diet x 100 mg/kg L-carnitine.

1) Magnum fold helght 2) Magnum fold thickness; 3) Epithelium; 4) Glands depth; 5) Glands inner diameter;6)
Internal muscle layer thickness; 7) outer muscle layer thickness (200 pm)
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Table 4. Effect of L-carnitine and Omega-3 fatty acids on the magnum morphology of laying hens

aY Cwlks

2a8 8l s R Shas 4Y culs K by <l gl O Cels o W)
x ) 2 5 A Iy SMac B i
PR el O el (o) GnSe) () -
(320952)
el
Flay FAY/FE YSIOY YEY WA Vovv/Y YYAY/0° Yoo o
sIeY FANAN YY/AY YA/¥- 5% V- AMY YoMV Loy du
<IA+ YY/Y V-5 VIvs <IAY TY/A £\/¥ SEM
(p 5551 S o) o5 =)
510A Fay/+\ YE/AY yo/f.° yr/va® aA-/\? YEVV/Y .
4 FYA Y Yo/sy Yv/\o? VAAY? NE7An YEFA/S Voo
AR OFF/¥A Y¥/A0 Y/oA” /s VVOF/AY YOVE/Y Yoo
«[AA ¥y \TARY /Y {23 ¥/vv Yo/s SEM
iz 31
(p 568125 o) i )S=JIx oy Sl
FIAR £ 7Y Yy-* YY/vS YIVY YAY/AD® TV /EYY Yoo X yio
YIvD AEAR! eIy Yoy W ¥ VAS/EY TYVAYY Voo X yho
#1o FARVAN YA 0% /By AUAY WYE- /oA TEYE/AN Yoo X jio
FIYA oYV/VA YASEY VAFY O/ WWY-/YAY TEEY /v Yo X dus
5Ty FYO/AD y-/aa” YY/A5 /A y-va/ve” veae/® Voo X dus
5150 ¥5/40 YV/AD® Y\/b- \o/05 V- SARA° ARARTI o Yoo X dw
VYA ST VAY YIvs VY 05120 [RZA0 SEM
(p-value) Jlois! pdaw St e
-I55V [avf A AT oA -IVYD o[y G el
IAAD NI AR N JeveA AR NI oy 5= )
-/ya¥ AN ofeeed -y YAV ey o[y 8= 1% Gy

P Lo 0) X515 I gixe GBS S0uS b eyginn b 43 Ciglite By by sl Silio zabC
s Sl 3l cllas SEM
bl o Y-8l ko yd ¥ (gols o (& 0y o YKl hoyd yao (gobs (Jgare 0y 1


http://dx.doi.org/10.52547/rap.12.31.31
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.1.2
http://rap.sanru.ac.ir/article-1-1143-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22518622.1400.12.31.1.2 ]

[ DOI: 10.52547/rap.12.31.31 ]

YA Slaygl 5009y S il wlidcoyy o 0 V=16l > sladawl g oy )5= 1 51 eoliwl 30

P wseim] (pa Cwbis e (P<+/+0) L laog S
PGS 2 p Sk Vor gl Jgemo 0pr b oS SBN
Voo ol YKol iy laawl ops 9 (uis, 8-l
JopeS B8 @ls gus)5-Jl pSekS 3 e ke
5 o5l ok Jgeme oy b &S 9 SBNp
PRAS » pSke Voo 0293l (p/e0) wad
el Jagae (Al el (Jgans oy 4 )5
W bogS ple a4 Cand uselesl (oidy cdl
Yoo Lol Jsere o> L B0, 4ix (p<-/-0)
VBl b oad (i 0y 5 i) 5=l oS0l )3 25 e
by <L gl I ine ol G i =1 g
Ver ol b g Joeme sboye 4 Cud (ogetius]
B )3 (P 00) w8 i)l p Sk 53 e ke
dojee 5 A9 3 3929 egSee ugetun] slagu
gy o)1yt b Y-l G slosgusl 5 )5 )
OSongSlS jio (VA) Mmd ooy |y (egS9e liee
PyNe ) b EpoesS dlwgy slid Gl plgie 4 algw
2 Vobyed 9 Xo oINS g am3 0 &) g )3 o 9
g s S5 1) Eranss dlwg lis et
N=opaadlS @ ugeius] 0 dlwg A& day B)b
2 el G2 G3lesl 3 Vg p0had 9V VP cpsbsg]

(F0) A8 (o0 oS £ 305 gy (3l S

A (0 e F JS8) egetan] 8L

o gl YRR o plaael g sl
e &Y Culbus (s il glay)l (e Culbus
dy bgre 2B OMas 4Y cubus (Db
G Y=ol b oods 2 o Lol Il jo (p<+/+0)
OY Colrus g e Cwlus g e gl jb pxe ials
s (P<-140) 15 getag] cSlygl 2l SMas
Mgme Gl e Gy 5=J1 eSS )3 p)S e V¢
P eSSk Voo e (PeT00) A8 ugetin] (e g
23l i) one B8 o oS-l p Sk
31 a5 048 e (p/00) AD egeian] (oEDgy
PeSike Ver g Ve 0I5 L (B ) (wgetanl 208
Sl (pel) il al Sl p Soks
& oIS S > e ke Ve gl Ml
ol o Y=ol b oosss e b g Joomo slaoys
2 08 e Yo+ 4305 (p1-0) 33 ogaae] e £15)
o gl e Bl cuw Gus)S= 1 Sl
PSSk Voo b o v 4 S pogetan]
» pSke Yoo Rl (p<o10) 1 ol
LI Ly Jpee o & oElSmJl pSoks
e a5l gk Y-BGl L oead g laoyr
2o b dulis )3 pogetin] (2 Gl o dae ialS

09 b (Jgene jlass (A Fox Do 5o gk b $lod (552105 . pogoton] €l (6y95 Sug Suo g —F S
sl pS 5k 53 pyS e Voo b Jgeme slos (B oo 5=l
(Vs b oMae 4 cubus (F oue A3 Jhd (0 Due G (¥ { ibgy <L) paui (ol (V¢ o Coobus (Y {ope glasyl ()
(Vor pm olis) ()8 SMae &Y cubus
Figure 4. Optical microscopic image of the isthmus tissue. Hematoxylin and Eosin staining. Magnification x 40. A)
Normal diet x 0 m /Iég L-carnitine, B) Normal diet x 100 mg/kg L-carnitine.

1) Isthmus fold height; 2) Isthmus fol

thickness; 3) Epithelium; 4) Glands depth; 5) Glands inner diameter;6)

Internal muscle layer thickness;7) outer muscle layer thickness (200 pwm)
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Table 5. Effect of L-carnitine and Omega-3 fatty acids on the isthmus morphology of laying hens
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Abstract

Morphological changes in vital organs such as the liver, intestines and oviducts of laying hens by
feeding certain compounds can affect their productive performance. This study was conducted to
investigate the morphological changes in the liver, intestine and oviduct tissues of laying hens by feeding
on omega-3 riched diets containing different levels of L-carnitine. One hundred tewnty laynig hens were
used at 34-44 weeks of age. Laynig hens allocated into 2x3 factorial experiment with two levels of
omega-3 (zero, 3%) and three levels of L-carnitine (zero, 100 and 200 mg/kg) in a completely
randomized design with 6 treatments and 5 replicates and 4 birds per each. Diets containing 100 mg/kg L-
carnitine increased the crypt width in intestinal (P<0.05). The effect of L-carnitine and omega-3 fatty
acids on the diameter of the hepatocyte nucleus and the diameter of the hepatocyte cell in the liver was
not significant. Feeding diets rich in omega-3s increased the height of the epithelium of the magnum
(P<0.05). Adding 100 mg/kg of L-carnitine to normal or omega-3-rich diets increased fold height in
Isthmus (P<0.05). It could be concluded that adding 100 or 200 mg/kg of L-carnitine to diets enriched by
omega-3 fatty acids had no effect on hepatocyte nucleus and cell diameter. Diet containing omega-3 or
adding 100 mg / kg L-carnitine to diet containing omega-3 had a negative effect on the height of intestinal
villi but increased the height and thickness of the folds and epitelium tissue which can improve the
production performance of laying hens. Further studies are recommended in this area.
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