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ABSTRACT: This study aimed to investigate the effects of pre-incubation in ovo
injection with different levels of L- carnitine (L-Car) on hatchability traits of Bronze
Turkey eggs, blood plasma constituents and subsequent growth performance of hatched
chicks. A total of 300 hatching eggs of Bronze Turkey were chosen (averaged 80.0 g)
and randomly divided into four main groups each of three replicates (25 eggs each). The
1st group was used as a control (C) without injection, while the 2nd, 3rd and 4th groups
were injected with 0.1 ml distilled water contained 6, 8 or 10 mg L-Car/egg,
respectively. Hatchability (%), Early and late embryonic mortality (%) were calculated.
After hatch, 33 chicks were taken from each treatment group then distributed into three
replicates (11 chicks, each), then reared up to 48 d-old to evaluate their growth
performance. The results indicated that, in- ovo L-car injection (with 6.0 mg/egg) before
incubation had significantly (P≤0.01) increased hatchability (%) of fertile eggs and
decreased (P≤0.01) both early and late embryonic mortality compared with the control
group (non-injected). Hatched chicks from injected eggs with 6.0 mg L-car /egg recoded
a significant (P≤0.01) improvement of all studied growth traits during the entire period
after hatch as compared with the other treatment groups. Blood Plasma IGF-1,
triiodothyronine and total antioxidant capacity constituents were significantly elevated
for chicks at hatch by in ovo L-car injection compared to control group. Histological
examination explained an improvement in small intestine and lymphoid organs
development by in ovo L-car injection compared to the control group. So, we
concluded the in ovo L-car injection (6 mg/egg) before incubation could be used as a
promising technical method to improve hatchability and decrease embryonic mortality
(%), obtain better immunity and subsequent growth performance of Bronze turkey
chicks after hatch.
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The injection of amino acid mixture into
growing embryos in broiler breeder eggs
resulted in high body weight at hatch and
at 56 d of age compared with chick from
control embryos (Ohta et al., 1999). It
was also documented that chicken
embryos have a limited capacity to
synthesize L-Car during incubation due to
the low activity of the enzme γbutyrobetaine hydroxlase, which is
essential for L-Car biosynthesis (Borum,
1983; Rebouche, 1992). Thus, the
injection of L-Car in the fertile egg may
decrease embryonic mortality by reducing
oxidative stress during the hatch process,
thereby
increasing
hatch
rate.
Salmanzadeh et al. (2013) found that
injection of L-Car into eggs of turkey
breeder hens at the 6th day of incubation
caused a significant depression in
hatchability percentage, and reported that,
reduction in hatchability may be related
to the solution injection into yolk sac has
created a cavity that may interfere with
embryo respiration leading to the embryo
death and decreasing hatchability. AlMurrani (1978) suggested that differences
in protein content of eggs at day's 0 and 7
of incubation could affect the growth of
embryos. Several studies illustrated that,
fortification of fertile eggs with different
nutrients, i.e. vitamins, L-carnitine (LCar) before incubation was reported as
promised tool to improve carcass quality
by increasing lean to fat percentage and
enhance different performance traits of
broilers ( Abdel-Fattah et al., 2014 and
Mast and Goddeeris, 2000). Al-Daraji et
al. (2012) reported that, the in ovo
injection of L-arginine at 0 day of
incubation could be used as an efficient
tool to improve the productive
performance of Japanese quail. Also,
Ghonim (2016) reported that in ovo-

INTRODUCTION
Turkey eggs are mainly used to artificial
incubation for turkey chick's production.
Hatchability is an important economic
trait of domestic poultry and represents a
major component of reproductive fitness
(Weis et al., 2011). Different factors play
an important role on hatchability during
embryogenesis
and
posthatch
performance such as genetic, incubation
condition and egg quality traits (Abiola et
al., 2008). The influence of L-carnitine
(L-car) administration on hatchability and
post-hatch performance has generated
considerable interest in recent years. Lcarnitine (β-OH-γ-N- trimethylaminobutyrate) is a water soluble quaternary
amine that naturally occurs in microorganisms, plants and animals. It can be
synthesized from lysine and methionine
in animals. The L-car acts as an
antioxidant that ultimately results in a
decrease in reactive oxygen species
(ROS) by removing excessive levels of
intracellular acetyl CoA, which induces
mitochondrial
(ROS)
production.
Therefore, it may work as an antioxidant
to scavenge free radicals (Agarwal et al.,
2005). Also, L-car transports long chain
fatty
acids
across
mitochondrial
membranes for β-oxidation of fatty acids
for energy production. In such situations,
exogenous supplementation of L-car
could prove advantageous (Buyse et al.,
2001), and could in turn be used by the
chick during hatching. In ovo feeding of
supplemental nutrients may help to
overcome the constraint of limited egg
nutrients (Foye et al., 2006), and may
provide poultry companies with an
alternative
method
to
increase
hatchability and weight of newly- hatched
chick (Ohta et al., 2001).
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injection at pre- incubation with 6 or 8
hatching process for 3 days at 99.00F and
mg L- car/egg improved hatchability
75% RH. At the 10th day of incubation,
traits and subsequent growth performance
eggs were candled to count fertile eggs
of Domyati ducks. The turkey produce
number and estimate early embryonic
low egg during laying season and it's high
mortality (%). Then, after complete
price so it's used for artificial incubation.
hatching, live hatched chicks, un-hatched
Therefore, to avoid the problem of
eggs and dead chicks were counted to
injection site (amnion or yolk sac) which
determine hatchability and late embryonic
lead to embryos death and decrease
mortality (%).
hatchability and to maximize the
After hatch, all hatched chicks were
utilization of the turkey egg production,
individually weighted, then 33 hatched
thus, this study aimed to investigate the
chicks belonging to each experimental
effect of in ovo injection of Bronze
group were taken and divided into three
turkey eggs with different level of L-Car
replicates (11 chicks each).
Turkey
at pre- incubation on hatchability traits,
chicks were reared under similar
some blood plasma constituents of turkey
environmental and managerial conditions.
chicks
and
subsequent
growth
They were fed on commercial diets. The
performance of turkey poults.
composition and calculated analysis of
the experimental diets are shown in Table
MATERIALS AND METHODS
This study was carried out at Mahallet
1.
Moussa-Turkey Research Station, Animal
Blood
metabolite:
At
hatching,
Production
Research
Institute,
individual blood samples were withdrawn
Agriculture Research Center, Ministry of
from 5 chicks within each treatment in
Agriculture, Egypt.
heparinized test tubes; before blood
In ovo injection and Hatching: A total
centrifuged, a part of blood sample was
of 300 Bronzy Turkey eggs (averaged
used for estimate blood hematology
80.0 g) were obtained from Turkey
concentration. Hemoglobin concentration
breeder flock, then were randomly
(Hgb) was determined of fresh samples
divided in four groups each of three
using hemoglobin meters as method
replicates (25 eggs, each). The first group
described by (Tietz, 1986). Red blood
served as a control (C, without injection),
cells counts (RBC,s), MCV , MCHC and
while the second, third and fourth groups
Hematocrite (%) were detected according
eggs were punctured in the large end to
to the method of (Helper (1966). After
make a hole by hard and thin stylus and
then the second part of blood was
this area was disinfected by using ethyl
centrifuged at 3500 rpm for 15 minutes to
alcohol and injected with 0.1ml of
get blood plasma. Plasma samples were
distilled water contained 6, 8 and 10 mg
stored at – 20 °C until analysis to
L-Car respectively in the air cell by using
determine total protein (Gornal et al.,
graded syringe (1ml), then, sealed using
1949) and albumin (Doumas, et al., 1971)
nontoxic glue. L– Car hydrochloride
by using commercial kits. However,
98% purity was used. All eggs were
globulin was obtained by subtraction of
incubated at 99.5 °F and 60% relative
plasma albumin from total protein. The
humidity (RH) in an automatic incubator.
radioimmunoassay (RIA) method was
At day 25 of incubation all eggs were
used
for
the
determination
of
transferred to the hatcher to complete the
triiodothyronine (T3 ng/dl) using
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commercial kits according to Britton et
al. (1975); insulin like growth factor-1
(IGF-1), using commercial RIA kits.
Total
antioxidant
capacity
(TAC
mmol/ml) according to Koracevic et al.
(2001).
Histological observations: Representative
tissue specimens from duodenum, bursa
of Fabricius, thymus, and spleen were
carefully dissected from chicks at hatch.
They were fixed in a 10% formalin-Saline
solution before applying the paraffin
method technique. Specimens were
dehydrated in ascending grades of ethyl
alcohol; cleared in Zylol and then
embedded in paraffin wax. Transverse
sections (4-5 microns, thickness) were
taken, mounted on glass slides and
stained with Hematoxylin and Eosin
stains (H & E). All sections were
examined under electric microscope
provided with a computerized camera.
Growth parameters: Live body weight
(LBW) of Turkey chicks were recorded at
hatch, 28, 56 and 84 day of age. The body
weight gain (BWG), feed consumption
(FC), and feed conversion ratio (FCR)
were calculated through the periods of 128, 29-56, 57-84 and 1-84 day of age.
Statistical analysis: Data were subjected
to one – way analysis of variance using
general linear model (GLM) procedure of
SAS program (SAS, 2004) based on the
following model:
Yij = µ + T + eij
where, Yij = An observation, µ = Overall
mean, Ti =Effect of treatment (1, 2, …..,
4), and
eij = Random error. All
percentage data were subjected to arcsine
transformation of the square root before
statistically reanalyzed however, the
actual percentage means are presented.
Significant differences among treatments
means were tested by Duncan’s multiple
range test (Duncan, 1955) at a probability
level of 0.05.

RESULTS AND DISCUSSION
Hatching traits:
Results of Table 2 shows the effect of
pre- incubation in ovo L- Car injection on
hatching traits of Bronze Turkey eggs.
Eggs injected with 6.0 mg L- car/egg
recorded (p ≤ 0.01) improvement of
hatchability (%) by about 4.26 and 6.13
% on the basis of set and fertile eggs,
respectively as compared to control
group. While, injected eggs with 10.0 mg
L- car / egg had significantly lower
hatchability of both set and fertile eggs
compared with those injected with 6.0 or
8.0 mg L. car/egg and the control group.
Generally,
the
best
hatchability
percentage occurred by L-car injection
with 6.0 followed 8.0 mg/egg before
incubation as a result of the decrease in
early and late embryonic mortality. The
improvement of hatchability (%) and
decreasing of early and late embryonic
mortality may be due to the role of L-Car
in the increase of ATP release from fatty
acid catabolism, which could use by
chick to facilitate hatching. Furthermore,
it may work as antioxidant by scavenging
free radicals, hence, reduces the incidence
of late dead embryos (Zhai et al., 2008).
Our results are in close agreement with
those reported by Abd El- Azeem e al.,
2014 and Abdel- Fattah and shourrap,
2012 and Ghonim, 2016. However,
Dooley et al., 2011; Zhai et al., 2008;
Keralapurath et al., 2010 and Shafey et
al., 2010, found no effect of L- Car on
hatchability
percentage.
Also,
Salmanzadeh et al., 2013, reported that, in
ovo injection of L- Car (10, 20 or 30 mg)
at day 6 of incubation of turkey breeder
eggs caused a significant decrease of
hatchability. On the other hand, it is
notice from the results that, injected eggs
with different L-car levels resulted in
increase of turkey chick's weight at hatch
116
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with or without significant effect. Chicks
that, in ovo injection with L- car or folic
hatched from injected eggs with 10 mg Lacid significantly increased IGF-1 and T3
car/eggs had heavier (p ≤ 0.01) body
hormones of broiler chickens.
weight at hatch than non-injected eggs,
Histological observation:
only.
Histological examination of the small
intestine sections from one day old turkey
Blood constituents at hatch:
In-ovo injection with L-car in Bronze
chicks showed interesting results (Fig. 1
turkeys eggs at pre-incubation revealed a
to 4). It is clear that the sections obtained
significant (p ≤ 0.01) effects on all blood
from the developmental pattern of the
plasma constituents, while all studied
small intestine of chicks hatched from inblood hematology parameters not
ovo injected eggs with L-car were
significantly affected for chicks at hatch
enhanced compared to those of the
(Table 3). The noticeable observation is
control group. There are many well
that the eggs injected with 8 and 10 mg
developed villi and crypts in chicks
L- car/egg resulted in chicks that
hatched from L- car treated groups,
obviously higher values of plasma total
especially those injected with 6.0 mg
protein,
albumin,
and
globulin
(Fig. 2) followed by 10 mg L- car (Fig. 4)
concentration compared to the control
group. Moreover, the thickness of
and those injected with 6.0 mg/egg group.
muscular mucosa (MM) layer was greater
In contrast, Ghonim (2016) indicated that,
in all sections except for chicks obtained
no significant differences were observed
from the 8 mg in ovo- injected eggs (Fig.
between ducklings produced from eggs
3). However, the latter section showed a
injected with L-car and control groups.
standard arrangement of the intestinal
This different according L-car doses and
villi, although the observed decrease in
the species of experimental birds. On the
size and number of crypts of lieberkuhn.
other hand, resulted showed that, chicks
These crypts are known to secrete watery
hatched from eggs injected with 10mg Lfluids
containing
different
vital
car/egg had (P≤0.01) higher values of
substances essential for the internal
IGF1, T3 and TAC followed by 8 and 6
micro- environment of different small
mg L- car/ egg groups compared to
intestine segments (Hodges, 1974).
control group. This may explain that, the
Moreover, the presence of many goblet
important role of L-car as an antioxidant
cells in the epithelial lining of the crypts
agent that protect living cell membrane
was reported to be responsible for
damage, hence increased synthesis of
secretion of some solutions that reduce
IGF-1 and T3 hormones and has as a
the PH value of the small intestinal parts,
sparing effect for methionine and lysine
allowing more digestive enzymes
to further protein synthesis. Our results
activity, hence better nutrients digestion
are in close agreement with those of
and absorption (Abd El- Moneim, et al.,
Ghonim (2016) who reported that the
2020).The previous observations may be
groups injected with10, 20 and 30mg Lrelated to the role of L- car that increase
car/ egg resulted in significantly higher
the level of the IGF-1 and T3 hormones
values of IGF-1 and T3 hormones
during embryogenesis as recorded in the
concentration in blood plasma compared
blood parameters Table- 3. This is close
to control groups of Domyati Ducks.
agreement with the results of Abd ElAlso, Abd El- Azeem, et al. (2014) fond
Azeem, et al., (2014) who reported that in
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ovo injection of L- car or folic acid
significantly increased IGf-1 and T3
hormones of broiler chickens.
Lymphoid organs histology:
The effect of in ovo injection of turkey
eggs with different L-car doses on the
histological structure of Bursa Fabricius
and thymus gland at one-day old of
hatched chicks is illustrated in Fig. 5- 12.
It is well known that the Bursa is a
primary lymphoid organ in birds. In
general, it is composed of about 15- 20
plicae (folds), each of them contain
numerous follicles. These follicles have
two distinct are as: cortex and medulla
(Hodges, 1974). Our results showed
similar arrangement of both cortex and
medullary areas as clearly observed in
Fig. 5 to 8 with minor changes due to Lcar treatments. In all section, the cortex
area is more deeply- stained than the
medullary one, due mainly to the fact that
it composed of many small lymphocytes.
The medullary area is composed of many
un- differential cells along with large
lymphocytes which appeared as pale –
stained
area.
These
histological
observations are clearly shown in the
control sections (Fig. 5), however, in the
L-car groups, the number and size of
bursal follicles, being greater than the
control one. It is likely that L-car
injection into eggs, may exacerbate the
growth of bursa follicle, which means
better humoral immunity. This holds true,
as bursa is the source of B- lymphocytes
and antibody production. The best section
was occurred in chicks hatched from
injected eggs with 10 mg L-car /egg.
Also, the histological overview of thymus
sections from different in ovo and control
groups showed the general structure of
the gland, it is composed of many thymic
lobules which differ in their size and
shape. These lobules are in closed by a

thin connective tissue capsule, while
many fine septae that divide the gland to
several lobules. It is evident from section
that both sections from the control (Fig.9)
and 8 mg L-car- injection (Fig.11) groups
showed little response to L-car in ovo
injection, However, the other groups
responses greatly to L-car in terms of
well- organized cortex and medullary
area and the presence of fine septae in
between many enlarged thymes lobules
(Fig. 10, 12). This trend of growth pattern
of thymus may be related to the
previously observed improvement of
bursa histology. In this concern, Akter et
al. (2006) and Khan et al. (2014) reported
that the immune response of chicks at
early ages depends mainly on Blymphocytes production (Bursal- origin)
than T- lymphocytes from thymus gland.
This was also supported by the findings
from El-Daly et al. (2014) which in close
agreement of our results.
Spleen histology:
The histological structure of the spleen as
influenced by different in ovo L-car
injection treatments is illustrated in Fig.
13- 16. It is clear from these sections that
the basic structure of spleen from
different treatments has nearly similar
architecture, in which two main areas
could be seen, i. e. a large white pulp
(WP) area and a dark- stained red pulp
(RP) one with numerous blood
capillaries,
sinusoids,
and
many
lymphocytes and few lymphatic nodules.
These were an irregular distribution of the
RP area within the white pulp, with more
RP regions intermingled in the WP area,
as observed in Fig. 14 and 16. The
extended RP area all over the spleen
sections from 6 or 10 mg L-car treatments
with the marked increase in the number
of large lymphocytes accompanied by
hemosiderin- basophile granules that may
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reflect an improvement in immune
nitrogen thereafter. Our results are in
response of chicks from these treatment
close agreement with Ghonim (2016),
groups. In this respect, spleen is
Rabie et al. (2015), and Abd El-Azeem et
considered as a secondary lymphoid
al. (2014). However, Zhai et al. (2008)
organ in birds, and it was reported as the
reported that, in ovo injection with L-Car
main site of lymphocytes proliferation
into fertile eggs at 17 or 18 d of
and differentiation (Hodges, 1974). Thus,
incubation did not effect on LBW.
there is evidence that spleen of birds
Moreover, Keralapurath (2010) stated
harbors large numbers of T- cells and Bthat, no significant effects of L-Car doses
cells which differentiate into antigen(0.5, 2.0, 8 mg) injected in fertilized eggs
specific effector cells. This confirms our
at the 18th day of incubation on growth
results and could be considered as an
performance of white Leghorn. These
early indication for the expected
differences are due mainly to the different
enhancement in immunity of turkey
time injection and dose of L-Car and also
chicks at older ages via L– car in ovo
to the bird species.
injection during embryogenesis.
On the other hand, body weight gain
(BWG) data in Table 4, revealed that
Productive performance of hatched
chicks BWG was significantly (P≤0.01)
chicks:
Results presented in Table 4, showed
improved for hatched chicks from eggs
significant effects of the pre-incubation
injected with 6 mg L-Car/egg during the
injection of Bronze Turkey eggs with Lperiod of 1-28, 29-56 and the whole
car on post-hatch growth performance of
experimental period (1-84 day of age) as
Turkey chicks. It is clearly noticed from
compared to the other treatment
the present results that, pre-incubation in
groups.These results are in agreement
ovo eggs injection with L-Car was
with Ghonim (2016) Abdel-Fattah and
improved (P≤0.01) subsequent live body
shourrap, (2012) and Salmanzadeh et al.
weight (LBW) of Bronze Turkey chicks
(2012). However, Keralapurath et al.
at different ages after hatch up to 84 day
(2010) reported that, no significant effects
of age. The heavier chicks LBW at hatch
of L-Car injection on weight gain.
produced from injected eggs with 10 mg
Concerning the effect of in ovo injection
L-car/egg. Moreover, LBW of chicks
with L.car at pre incubation on
produced from eggs injected with
subsequent chicks feed consumption after
different L-car levels improved at 56 and
hatch, it could be noticed that chicks
84 d-old after hatch with or without
hatched from eggs injected with 6 mg Lsignificant effect compared to control
car/egg had consumed (P≤0.01) more
group. Eggs injected with 6 mg Lfeed amount than the other treatment
car/egg obtained chicks that higher LBW
groups at 1-28 days of age, meanwhile,
at different studied ages except for at
the group injected with 10 mg L.car/egg
hatch compared to the other treatment
recorded the lower (P≤0.01) amount of
groups. The increase LBW may be due to
feed than the other treatment groups at
the increase in myogenesis process during
periods of 1-28, 29-56 and 1-84 days of
incubation as a result of L-Car injection.
age compared to the other treatment
Also, an increase in efficiency of fatty
groups. It is clearly from these results, in
acids oxidation which subsequently led to
ovo L-Car injection with the different
an improved utilization of dietary
doses gave chicks had lower FC amount
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as compared to the control group during
the entire period of experiment after
hatch. These results are in close
agreement with those of Ghonim (2016)
on ducks, Rabie et al. (2015) on broiler
and Salmanzadeh et al. (2013) on turkey
breeder strain.

improvement in FCR may be due to the
improvement final LBW and cumulative
BWG and low feed consumption. These
results are in close agreement with
Ghonim (2016), Rabie et al.)2015), Abed
El-Azeem et al. (2014), Abdel-Fattah and
shourrap (2012) and Salmanzadeh et
al.(2012).
CONCLUSION
From the previous results, it could be
concluded the in ovo injection method
with L-car (6 mg/egg) could use as
beneficial technical before incubation to
improve hatchability and decrease
embryonic mortality (%), better immunity
and growth performance of Bronze turkey
chicks after hatch.

Moreover, feed conversion ratio (g feed/g
gain) was significantly affected by in ovo
–injection with L.car during all the
experimental periods (Table 4). The
better FCR was recorded for all chicks
produced from injected eggs with
different L-car doses in comparison with
non-injected group during the entire
period after hatch, while, the best group
that obtained from L-car injection with
6.0 mg/egg than other groups. This

Table(1): Composition and calculated analysis of the basal diets.
Grower
Starter
Ingredients %
1-28 day
29-56day
57-84 day
White Corn
47.0
55.0
58.0
Soybean meal (44 %)
17.0
14.0
12.0
Broiler concentration
22.0
18.0
15.0
Fish meal (60%)
8.5
7.0
8.0
Soybean oil
2.5
2.5
3.5
Limestone
0.5
1.0
1.0
Bone meal
1.5
1.5
1.5
Salt (NaCl)
0.5
0.5
0.5
Vit. And Mimeral premix*
0.5
0.5
0.5
Total
100
100
100
Calculated Analysis
Crude protein %
27.7
24.2
18.5
ME ( Kcal / kg )
2809.6
2858.7
2947.5
Calorie : Protein ratio
101.4
118.1
131.0
1- Each 3 kg of the Vit and Min. contains: Vitamin A 10 MIU, Vit. D 2 MIU, Vit E 10 g,
Vit. K 2 g, Thiamin 1 g, Riboflavin 5 g, Pyridoxine 1.5 g, Niacin 30 g, Vit. B12 10 mg,
Pantothenic acid 10 g, Folic acid 1.5 g, Biotin 50 mg, Choline chloride 250 g, Manganese 60
g, Zinc 50 g, Iron 30 g, Copper 10 g, Iodine 1g, Selenium 0. 10 g, Cobalt 0.10 g. and carrier
CaCO3 to 3000 g.
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Table (2): Effect of in ovo injection of Bronze turkey eggs with L-Carnitine (L- Car) at
pre- incubation period on hatching traits.

Traits (%)
Hatchability of set eggs
Hatchability of fertile eggs
E.E.M
LEM
Chick weight(g)

Treatments
L-car doses (mg)/ one egg
Control
6.0
(Non-injected)
78.33b
81.67a
b
82.46
87.52a
b
7.02
5.36c
10.53a
7.12b
b
53.13
54.27ab

8.0

10.0

78.33b
83.92b
7.11b
8.96ab
54.07ab

75.00c
80.41c
8.97a
10.62a
55.1a

SEM

Sig.

0.45
0.31
0.26
0.30
0.37

**
**
**
**
**

E. E. M & L. E. M.= early and late embryonic mortality; SEM= pooled standard error mean;
**= High significant; Sig. Significance.
a,b,c…means within row with different superscripts are significantly different )P≤0.01(.

Table 3: Effect of in ovo injection with L– Carnitine (L-Car) on blood plasma
constituents of Bronze Turkey chick at hatching.

Traits
Total protein, (g/dl)
Albumin (g/dl)
Globulin (g/dl)
A/G ratio
IGF-1(ng/ml)
T3 (ng/ml)
TAC(mmol/ml)
Hematology
RBC,s x106
Hematocrit (%)
Hemoglobin (g/dl)
MCV(µm3)
MCHC(g/dl)

Control
(Noninjected)

Treatments
L –Car doses/ one egg
6mg

8mg

10mg

SEM

Sig.

3.9b
2.35c
1.58d
1.5a
57.66c
4.34c
1.07c

4.71b
2.65bc
2.06c
1.4ab
74.61b
5.3b
1.4b

5.49a
3.04ab
2.45b
1.3ab
77.87b
5.98ab
1.58ab

5.99a
3.17a
2.82a
1.2b
90.33a
6.53a
1.77a

0.24
0.14
0.11
0.07
1.43
0.29
0.07

**
**
**
**
**
**
**

3.44
31.0
10.19
90.13
32.92

3.8
33.67
11.44
88.98
33.95

3.86
32.0
11.11
82.76
35.21

3.72
33.33
11.08
89.69
33.29

0.17
1.21
0.47
3.37
2.28

NS
NS
NS
NS
NS

SEM= standard error mean; Sig= significance ; T3= triiodothryonine; TAC= total antioxidant
capacity; NS= Non significant **= High significant; IGF-1= Insulin- like growth factors;
RBC,s = Red blood cells count; MCV= Mean Corpuscular Volume; MCHC= Mean Corpuscular
Hemoglobin Concentration.
a,b,c…means within row with different superscripts are significantly different (P≤0.01).
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Table (4): Effect of in ovo injection with L– Carnitine (L-Car) at pre- incubation
on subsequent growth traits for hatched chicks.
Age
(day)

Treatments
L –Car doses/ one egg

Control
(Non6mg
8mg
10mg
injected)
Live body weight(g/ Turkey poults) at
Hatch
53.13b
54.27b
54.07b
55.43a
28 day
348b
381.7a
344.7b
350b
c
a
b
56 day
1671.7
1785
1700
1696.7b
84 day
3831.7b
3983.3a
3867.3b
3883.3b
Body weight gain (g/Turkey poults/28 day)
1 - 28
294.9b
327.4a
290.6b
294.9b
c
a
b
29 - 56
1323.7
1403.3
1355.3
1346.3bc
57 - 84
2161.3
2198.3
2167.3
2186.7
b
a
b
1 - 84
3779.9
3929.1
3813.3
3827.9b
Feed consumption (g/Turkey poults/28day)
1 – 28
660b
677.7a
654b
572c
a
a
a
29 – 56
3250
3280.7
3258.3
3143.3b
57 – 84
6829.3a
6473.3c
6491.3c
6550b
a
b
b
1 - 84
10739.3
10431.7
10403.7
10263.3c
Feed conversion ratio (g. feed/ g. gain)
1 - 28
2.24a
2.07b
2.25a
1.95c
29 - 56
2.46a
2.34b
2.41a
2.33b
a
b
b
57 - 84
3.16
2.96
3.0
3.01b
1 - 84
2.84a
2.66c
2.73b
2.70b

SEM

Sig.

0.4
2.3
6.6
16.7

**
**
**
**

2.12
7.5
18.4
16.3

**
**
NS
**

2.2
11.6
13.5
20.2

**
**
**
**

0.02
0.02
0.02
0.02

**
**
**
**

a,b,c…means within row with different superscripts are significantly different (P≤0.01).
Sig.= significance, **=High significant, NS= Non- significant.
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Transverse sections (T. S) in the intestine and bursa Fabricius for hatched chicks at
hatch

Fig. 1: in the intestine for chick in
control group (H&Ex 40).

Fig. 2: in the intestine for chick in 6
mg L-car injection group (H&Ex 40).

Fig. 3: in the intestine for chick in 8 mg
L-car injection group (H&Ex 40).

Fig. 4: in the intestine for chick in 10
mg L-car injection group (H&Ex 40).

Fig. 5. T. S. in the bursa fabreceius for
chick in control group (H&Ex 40).

Fig. 6. T. S. in the bursa fabreiecuos for
chick in 6 mg L-car injection group
(H&Ex 40).

Fig. 7:T. S. in bursa fabriceius for chick
in 8 mg L-car injection group.

Fig. 8: T. S. in bursa fabrecieus for chick
in 10 mg L-car injection group.
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Transverse sections (T.S) in the thymus gland and spleen for hatched chicks at hatch

Fig. 9: T. S. in the thymus gland for
chick in control group (H&Ex 40).

Fig. 10: T. S. in the thymus gland for
chick in 6 mg L-car injection group

Fig. 11: T. S. in the thymus gland for
chick in 8 mg L-car injection group.

Fig. 12: T. S. in the thymus gland for
chick in 10 mg L-car injection group

Fig. 13: T. S. in the spleen for chicks in
control group (H&Ex40).

Fig. 14: T. S. in the spleen for chick in 6
mg L-car injection group

Fig. 15: T. S. in the spleen for chick in 8
mg L-car injection group (H&Ex40).

Fig.16:T. S. in the spleen for chick in 10
mg L-car injection group (H&Ex40).
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انمهخص انعزبي
محاونت تحسيه وسبت انفمس نبيض تفزيخ انزومي انبزووشى بتمىيت حمه انبيض بال -كارويتيه
أيمه إبزاهيم عبذي غىيم  ,ساميت عزيان ابزاهيم  ,شزيف محمذ سايذ ,هذى احمذ جاد
يعهذ ثحىس االَزبج انحيىاًَ -يشكض انجحىس انضساعيخ-وصاسح انضساعخ -يصش
أجشيذ هزِ انزجشثخ نذساسخ رأثيش حمٍ ثيض انشويً انجشوَضي (سالنخ ايشيكيخ) لجم انزفشيح ثبل -كبسَيزيٍ عهً
صفبد انفمس وأداء انًُىانالحك وثعض صفبد ثالصيب انذو وهسزىنىجيب االيعبء انذليمخ وانغذد انهيًفبويخ نهكزبكيذ
انفبلسخ انُبرجخ يٍ حمٍ انجيض لجم انزفشيخ .رى إسزخذاو  000ثيضخ سويً ثشوَضي ثًزىسط وصٌ  80جشاو لسًذ
انً اسثعخ يجبييع رجشيجيخ وثكم يجًىعخ ثالثخ يكشساد ثكم يُهب  25ثيضخ .عُذ انيىو انعبشش يٍ انزفشيخ رى
انفحص وعذ انجيض انغيش يخصت وحسبة انُسجخ انًئىيخ نهُفىق انجُيًُ انًجكش وعُذ انفمس رى حسبة وكزنك
انُسجخ انًئىيخ نهُفىق انجُيًُ انًزأخش .ثعذ إَزهبء يذح انزفشيخ ورًبو انفمس رى عذ ووصٌ انكزبكيذ انُبرجخ فشديب نكم
يجًىعخ ورى حسبة َسجخ انفمس يٍ انجيض انكهً وانجيض انًخصت نكم يجًىعخ .رى احزيبس 00كزكىد يٍ كم
يجًىعخ ووضعذ فً ثالس يكشساد ورى رشثيزهب حزً عًش  48يىو ثعذانفمس نزمييى األثش انالحك نحمٍ انجيض
لجم انزفشيخ عهً صفبد انًُى
وكبَذ أهى انُزبئج انًزحصم عهيهب :نىحظ اٌ حمٍ انجيض ثبل -كبسَيزيٍ ثًسزىي  6يهجى  /ثيضخ أدي انً رحسٍ
يعُىي فً َسجخ انفمس ثيًُب اَخفض انُفىق انجُيًُ انًجكش وانًزبخش اَخفبضب يعُىيب يمبسَخ ثبنكُزشول كًب نىحظ
رحسُب يعُىيب فً صفبد انًُى انالحك انًذسوسخ نهكزبكيذ انُبرجخ يٍ حمٍ انجيض ثًسزىي  6.0يهجى ال -كبسَيزيٍ
نكم ثيضخ خالل انفزشح انكهيخ ( 84 -1يىو ) ثعذ انفمس يمبسَخ ثبنًعبيالد األخشي  .سجم يحزىي ثالصيب انذو صيبدح
يعُىيخ فً يسزىي هشيىٌ انغذح انذسليخ T3وكزنك IGF-1, TACثحمٍ انجيض ثًسزىيبد ال –كبسَيزيٍ انًخزهفخ
يمبسَخ ثًجًىعخ انكُززشول .ايضب نىحظ َزيجخ انفحص انهسزىنىجً رطىس واضح نهخًالد وكهىف نيجشكٍ
انغذح انزيىسيخ ايضب صيبدح
ثباليعبء انذليمخ وكزنك عذد وحجى حىيصالد انجيشسب وصيبدح حجى وشكم فصى
انخاليب انهيًفبويخ ثبنطحبل ورنك نهكزبكيذ انُبرجخ يٍ حمٍ ثيض انشويً ثًسزىيبد ال –كبسَيزيٍ انًخزهفخ يمبسَخ
ثًجًىعخ انكُزشول وانزي يُعكس ايجبثيب عهً اداء انكزبكيذ وسفع كفبءح انجهبص انًُبعً نهب.
نذا ووصي بإمكاويت حمه بيض انتفزيخ نذجاج انزومي انبزووشى با ل .كارويتيه بمستوى  6مهجم /بيضت لبم
انتفزيخ كطزيمت تمىيت مفيذة نتحسيه وسبت انفمس وتفهيم انىفوق انجىيىي ورفع مىاعت انكتاكيت انفالست وتحسيه
أداء انىمو انالحك بعذ انفمس.
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