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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

Gos | 5y, E5)) S e S Gas jp cuales i € e
(5209,54) oS (e9,52) (209,540) (209,540) (209,540) i

G el
#los Ny VAA/EY - VoYY \YAY/YSY o o
£/0a AY/AAY ar/yay WYY AYSE/VTA 2oyd A
Nin% VIYEA SIYY- £I¥VE 0-/¥5A SEM
(pSsksTp S () oty 5=l

SIAY \w/ve- \A0/vaY Veofo0d AYYY/YS .
$IVF VA/Ys? Vaa/avs IR 7AVS NV Yoo
#I\s Vefovy? Vag/fYs Q. /v¥] VIAF/YAA Yoo
Niis VISV VIS\A YIA-Y £VIAY- SEM
Jlize 31

) (p5 55T 5 o) o 5= JIx 2 sl
ova A/ VY YoY/E5Y W e/NAY yras/sad o X jiuo
£/4a Va/.vy YV/YYO MW/ VFe o /pad Voo X ho
£ A/AYY 21 /00Y SO VoOr/V© Yoo x jho
£IV0 \Y/EYY AR/ Y AR/AYD \YEA/A 0 X dus
£I¥Y VAAY- VAY/AYY Q0/VFY WYY Voo X du
$lo¥ VoY YoA/NY- AJASY WAV Yoo x daw
-I5¥ Y/vsa Vo /VVE W/Fe AV/¥Y SEM
(p-value) Jlois! pas === FREF RN

. ./5a4 -/ave NAYS <IVaA s
20 /5 / / / W
- /o0 ofee0 [ass -/fay <Yy oy 5= 1
<8N +IVA¥ 0¥ [SOA /¥ O 5=l X Gy

ohals b el opl &8 WS (gpSole US> O slaal
Spae 3l Jlyen A5 Joho 5 dtur gl b
Wl 5156 9055 59,55 LialS b Y-8el oy (clotpul
9 bl 5l Sl (Lldl GlapsS il 5 (TNF-)
LS epSele paad ol 4 o a8 Golen cdydy
Rl &5 63,5 (Bl (FA) e 5 (Sgw (VD7)
b gl a4 ale gy L T-Rel Cpp bl ()5
LpedlS 65 st 5 gl e oy ) lagdie

e o yials 1y S slaciwsla

00 yum - R

(Pl 0) W5l o gixe BB KoaSy b eygin p pd glitte Bgy> by by 4 SLis zabe

b, Silbeo 5 )lasbsl (slas :SEM
bl o Y= Kal a0 )3 ¥ (g9l 0 8 0y 9 YKol Mo )3 jho (g9l Jgome 0y 1

wad jlad VBl ©p sl g ()51 5

295 logne A5 Cewgla Jsho Jh8 5 Cowgila
R pShe Vo e (Jol Gl (Y Joue oV JS)
b e 3 sbdne B cuw (i 5=l Sl
gl Ll (pSel0) a5 a5 Ceupla (sl sbo
2 b b Y- G sl g o 5 )
1 e 58 3 550 ol Uome 48 bl 1S
cel b ops 0 glidlpe Gy laawl jleolawl 4
P2 S o=l (1Y) d9de Fied Sl cuiles
e Nlgie o)l 8 o gladl (el

e :’,."

(B o lS=J) gt b Jpane o (A ¥+ laiS )50 e b $lan (500l S5 1S il (0)95 Sy San gl =Y IS5
e 8=l p)SekS 53 oS e Voo b Jgens Jlo
. (Ve im o) Camgile Jsho Sl (V iCugiln s JRE() .
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)
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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 microscoi)idci ima%e of the magnum tissue. Hematoxylin 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 height; 2) Magnum fold thickness; 3) Epithelium; 4) Glands depth; 5) Glands inner diameter;6)
Internal muscle layer thickness;7) outer muscle layer thickness (200 pum)
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Table 4. Effect of L-carnitine and Omega-3 fatty acids on the magnum morphology of laying hens
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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 pum)
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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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