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Abstract: One hundred and Eighty hens + Eighteen cocks of 50 weeks old were randomly
chosen from a large flock with insignificant differences in body weight and laying rate and
were divided into 6 groups ( each of 30 birds+3 cocks ) The birds classificated into six
groups of three replicates each:

1- The first group was control and fed egg production diet only.

2-The second group fed egg production diet with 0 L-carnitine /kg diet + 1 g ascorbic acid
/ kg diet .

3-The third group fed egg production diet with 100 mg L-carnitine/kg diet + 0 g ascorbic
acid / kg diet .

4-The fourth group fed egg production diet with 100 mg L-carnitine/kg diet + lg ascorbic
acid/ kg diet .

5-The fifth group fed egg production diet with 200 mg L-carnitine /kg diet + O g ascorbic
acid/ kg diet .

6-The sixth group fed egg production diet with 200 mg L-carnitine /kg diet + I g ascorbic
acid/ kg diet . ‘

Birds were housed in individual wire cages during the whole experimental period
(50 1o 70 weeks of age).

Using 30 cockes for 6 group, 5 cocks / group and classeficated into the same six
groups for determined of the semen quality perameters and plasma testosterone hormone .

Body weight, weight gains, feed intake and feed conversation of birds were recorded
4 week, egg number, egg weight and egg mass were recorded daily and calculated 4 week
and egg quality, fertility, hatchability%, and semen quality were taken at the end of
experimental period. The body temperature(~C) and respiratory rate {count /min ) were
taken at 4 weeks intervals during the whole experimental period, and the averages were
estimated. These groups were taken along the experimental period which lasted five months
during summer season,the temperatures degree were over 30 ° C during the experimental
period .

At the end of the experimental period five laying / group were randomly chosen,
weighted, slaughtered and eviscerated. Some physiological and immunological traits were
determined and illustrated in this study. The results indicated that:

- Body weight and body gain were decreased and improving feed conversation in groups
Jed L-carnitine alone or with ascorbic acid compared with control group.



- Egg number, egg mass and egg production percentage were significantly increased by
using L-carnitine alone or with ascorbic acid compared with control group, while egg
weight increased by using L-carnitine with ascorbic acid compared with other groups.

- Yolk weight, shell thickness, yolk color and Haugh units were significantly increased, but
albumin weight was significantly decreased , while other egg quality did not affect by
. using L-carnitine alone or with ascorbic acid compared with control group.

- Fertility and hatchability percentages were significantly increased and improving semen
quality by supplementation of L-carnitine alone and with and ascorb:c acid to the layer
diets as compared with control group. '

- Body temperature do not affected, while respiratory rate was significantly decreased by
using L-carnitine alone or with ascorbic acid compared with contral group.

- Levels of plasma calcium, phosphorus, total protein and globulin were significantly increased
by using L-carnitine alone or with ascorbic acid compared with control group.

-Levels of plasma T3and testosterone hormones were significantly increased, Ratio of
T3/T4 and AST enzyme were significantly decreased, while T4 hormone and ALT
enzyme were did not affected by usmg L-carnitine alone or with ascorbic acid
compared with control group.

- Levels of plasma and yolk cholesterol, LDL, HDL and total lipids were reduced significantly
by using L-carnitine alone or with ascorbic acid compared with control group.

-Using both L-carnitine and ascorbic acid alone or their combinations was significantly
increased found in antibody titters against avian Newcastle and Influenza diseases
compared with control and the relative weights of spleen and thymus were significantly
increased by using either L-carnitine alone or with ascorbic acid compared with
control group.

- Using both L-carnitine and ascorbic acid alone or their combinations was significantly
decreased of gizzard, liver and abdominal fat relative weights and was significantly
increased of kidney, ovary relative weights and oviduct length compared with control group.

It can be concluded that supplementation of 100 or 200 mg L-carnitine + 1 g
ascorbic acid /kg diet, improved productive, reproductive , physiological and
immunological performance and using 200 mg L-carnitine + 1 g ascorbic acid /kg diet
gave the best results for old Golden Montazh laying hens at 50- 70 week of age during
summer season.
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INTRODUCTION

Physiological additives are those’
that help the normal development of
physiological functions or that make up for

of long — chain fatty acid across the inner
mitochondria membrane for  — oxidation
and remove toxic accumulations of fatty

their deficiencies (Peris and Calafat,
2005). L- carnitine and ascorbic acid
supplementation as physiological feed
additives, L- carnitine a zwitterionic
compound synthesized in vivo from lysine
and methonine, is essential for the transport
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acids from mitochondria, keeping these
organelies healthy and. functioning at their
best, L-carnitine has antioxidant properties
(Borum, 1983 and Mayes, 2003).

Many authors study the effects of
adding L-carnitine alone and with ascorbic



acid on  productive, reproductive,
physiological and immunological
performance.

Neuman et al,, (2002) reported that
L-carnitine also reduce the availability of
lipids for peroxidation by transporting fatty
acids into the mitochondria for - oxidation
to generate adenosine triphoshate ( ATP )
energy. L-carnitine prevents obesity of
abdominal fat of advanced age in the
breeder chickens. Also, hatching rate was
increased from 83% to 87 % and from 82.4
to 85.3% in groups of Hubbard breeders
supplemented with 50 and 100 mg L
carnitine/ kg diet respectively (Harmeyer,
2002). Baumgartner, (2003) showed that
supplementation of L-carnitine 20-30 ppm
diet improved hatchability for breeding
hens and layers of various species. Body
weight gain was improved by dietary L-
carnitine supplementation at the level of
more than 500 mg/kg, and breast muscle
weight also increased significantly with
rising dietary L-carnitine levels from 200 to
500 mg/kg (Kita et al., 2002).

Nofal et al. (2006) showed that egg
weight was significantly (P < 0.001)
heavier of hens fed 50 and 75 mg/ kg of L-
carnitine levels compared with the control
group. Addition of only 100 mg L-carnitine
to laying hens diets significantly (P< 0.05)
increased egg mass (g / hen / day). The egg
production tended to increase, but not
significantly, in 44 to 72 weeks old hens
dietary supplemented by high L- carnitine
doses (50 and 100 mg / kg). The relative
albumen weight and height were
significantly increased by supplementary
L-carnitine (50 mg /kg) in drinking water
(Celik et al., 2004).

Shafey et al .(2010) showed that in
ovo administration of L-camitine at 25-500
micro / egg did not influence hatchability traits
and hatching period of eggs, and found that
the linear relationship between in ovo
administration of carnitine and glycogen status
of hatches chicks indicated that increasing in
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ovo doses improved glycogen status of
hatches chicks. Nofal et al., (2006) reported
that hens fed diet supplemented with 25, 50,
75, 100, and 125 mg L-camitine/ kg diet
increased fertility percentage.

Thiemel and Jelinek (2004) found
that the hatching rate of eggs laid by
experimental layers increased by 8.89%.
The analysis of the number of unhatched
eggs revealed that a higher hatching rate
was attributed to a higher rate of egg
fertilization. They assumed that the
increased rate of hatching results from the
action of L-carnitine on the metabolism of
both layers and breeding roosters which
were fed with the same feeding mixture.

This assumption is also confirmed
by the findings of Neuman et al. (2002),
who reported that the increased levels of
sperm cells in breeding roosters that were
administered L-carnitine.Zhai et al., (2008)
showed that supplementing diets with L-
carnitine improved sperm concentration
compared with control group. Most likely
because of the high numbers of sperm that
were inseminated artificially in both the
control and L-carnitine supplemented hens.

Rezaei et al, (2007) found that
adding L-carnitine (500 mg /kg) to diets
significantly decreased the level of serum
triglyceride, cholesterol and VLDL for
broilers. Also, Lien and Horng (2001)
showed that serum cholesterol and total
lipids  concentration were  affected
significantly (P <0.05) by supplementation
of L-camitine levels / kg diet for 6 weeks in
broiler. On the contrary (Arslan, 2006)
observed that oral L-carnitine
supplementation at 200 mg/ liter water not
affect serum cholesterol, total lipids and
total protein of ducks.

Deng et al., (2006) recorded a higher
serum primary antibody response to sheep
red blood cells (SRBC) and  enhanced
subsequent humoral immunity by using 100
mg L-camitine/ kg diet compared with
control group in Leghom chickens.



Also, Geng ef al, (2007) showed
that serum IgG was improved by L-
carnitine supplementation alone by using
levels of 75 and 100 mg /kg diet and using
L-carnitine (75 and 100 mg/kg diet) +
Coenzyme Q10 (40mg/kg diet)
supplementation together had positive
effects on some immune response of
ascites-susceptible broilers, which might
benefit for the reduction of broilers
susceptibility to ascites. Complex effects
on cardiopulmonary haemodynamics by
using L-carnitine supplementation may be
impractical for broilers (Tan et al., 2008).

Because of the ascorbic acid, is
required as cofactor in the L-carnitine
biosynthesis pathway, supplementation of
L-carnitine alone or in combination with
ascorbic acid examined. (Celik and
Ozturkcan, 2003)showed that the body
weight gain was significantly enhanced in

vitamin supplemented (L-carnitine,
ascorbic acid or both) under high
temperature  conditions, whereas L-

carnitine or L-carnitine + ascorbic acid
supplementations significantly reduced the
growth performance in broilers under
normal ambient temperature .

Bayram et al (1999) reported that
supplementation with L-carnitine (500 mg/kg
diet) alone or with ascorbic acid (500 mg/kg
diet) in diet did not improve growth and
carcass yield. However, egg production was
significantly enhanced by L- carnitine.

The objective of the present study
were to investigate the effects of dietary
supplementation of L-camitine and ascorbic
acid in productive, reproductive, physiological
and immunological performances of Golden
Montazah aged breeder hens.

MATERIALS AND METHODS

The present study was carried out
at El-Fayum Research Station, Animal
Production Research, Institute, Agriculture
Research Center, Ministry of Agriculture.

One hundred and Eighty Golden
Montazah hens + Eighteen cocks of 50
weeks old were randomly chosen from a
large flock reared on floor. Birds in the
same group were housed in individual
house with insignificant differences in body
weight without egg production.

Birds were divided into 6 groups
(each of 30 hens + 3 cocks), during the
whole experimental period (from 50 to 70
weeks of age).

1. The control diet (T1) (Table 1).

2. The control diet + 0
gm ascorbic acid (T2).

3. The control diet +100 mg L-carnitine+ 0
ascorbic acid (T3).

4. The control diet +100 mg L-carnitine+ |
gm ascorbic acid (T4).

5. The control diet +200 mg L-camnitine+ 0
gm ascorbic acid (T5).

6. The control diet +200 mg L-carnitine+ 1
gm ascorbic acid (T6).

L-carnitine + l'

During the experimental period feed
and water were provided ad- libitum and
hens were exposed to 16-hr light daily.
These groups were taken along the
experimental period which lasted five
months during summer season under hot
climate condition over 30 °C in whole
experimental period.

Productive performance measuremenfs:

All birds were individually weighed
at the beginning of the experiment and after
4 weeks and calculated final body weight
body, weight gain and feed intake recorder
at 50- 70 weeks and calculated feed intake
per gram per day and feed conversation per
gram feed / gram egg and calculated the
means at the end of the experimental period

Egg weight, egg number, egg
production percentage and cgg mass were
recorded daily and calculated weekly. At
the end of the experimental period were
taken 30 eggs for each group to calculated
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egg quality traits. Haugh units score for
each individual egg was calculated
according to Haugh (1937), as follows: HU
=100 log (H + 7.57 — 1.7 Wos37); Where H
= Albumen height; W= egg weight. Egg
specific gravity (Sp.gr) was calculated
according to Harms et al., (1990).

Rénroductive@rformance measurements:

Fertility and hatchability percentages
were estimated afler 3 weeks of initial
experimental period. Hens were artificially
inseminated twice weekly with 0.05 m! of
semen mixed with 0.05 ml saline 0.9%. Eggs
of each group were collected from the
comesponding hens beginning from the
second day afler artificial insemination and
were marked and stored at room temperature
(20 °C and 60% RH ), incubated and hatched
and fertility, hatchability percentages were
calculated. '

_ 30 cocks rearing individual and taken
the same hens feeding to determine the
semen quality parameters. At the end of the
experimental period, semen sample taken in
tubes and immediately after collection , the
amount of ejaculate volume (mi) and the
spermatozoa concentration (number of
sperms /mi) were recorded by using a
graduated tube and  hemocytometer
respectively . For evaluation of percentage of
sperm motility drop of semen was examined
under the low power of total and motile
sperm out put / ejaculate were calculated and
estimated other semen quality. :

Environmentzal and ___ physiological
performance:
The body temperature(*C) and

respiratory rate (count /min ) were taken at 4
weeks intervals during the whole experimental
period, and the averages were estimated.

Five blood samples were
individually drawn from wing vein of five
layers from each group at the end of
experimental period to determine calcium
,phosphorus , total protein, albumin ,
cholesterol, LDL, HDL and total lipids
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according to the a colorimetric method
using the commercial kits. Also, five eggs
were collected from five hens of each
group to determine yolk cholesterol, LDL,
HDL and tota! lipids using the method of
Folch et al., (1957).

Blood samples were taken from the
brachial vein into heparinzed tubes from all
birds. Plasma was obtained from blood
samples by centrifuging the biood samples
at 4000 RPM for 15 minutes and then
stored at -20°C until use for chemical
analysis. The frozen plasma was allowed to
thaw at room temperature prior to analysis.

Plasma calcium, inorganic
phosphorus, total protein, albumin, Plasma -
and yolk cholesterol, LDL, HDL, total lipids
and hepatic enzymes (AST and ALT) were
determined by . enzymatic  colorimetric
methods using commercial kits at Animal
Production Research Institute, Ministry of
Agriculture, Giza. The plasma globulin was
calculated as the difference between plasma
total protein and albumin.

Plasma testosterone, triiodothyronine
(T3) and thyroxin (T4) hormones were

determined by the double antibody
radioimmunoassay with commercial
purchased from antibodies incorporated

(P.O.Box 442, Davis, Californias 95616).The
radioactivity was measured by gamma counter
as described by Peebles and Markes (1991).

Immunological performance:

At 66 and 70 wecks of age,
hemagglutination-inhibition (HI) test was
applied for determination of antibodies
response in plasma samples according to
OIE manual (2005). After 2 weeks of
against of the flock immunization by
Lasota vaccine Newcastle Disease Virus
(NDV) and against Avian Influenza
Disease Virus (AIDV).

Commercial kits were used for
detection of antibodies against nucleoprotein
and matrix against of NDV and AIDV
(Biockek B.V, Gouda and Holland).




Hemagglutination-inhibition (HI) test titter
regarded as positive if there is inhibition at
serum dilution of 1/16 (4 log 2).

Slaunghter traits:

To study the effect of L-carnitine
and ascorbic acid supplementation on the
internal organs, birds were weighted at the
end of experimental period, five birds of
each group were randomly chosen and
slaughter. Birds were eviscerated and
carcass traits, and taken heart, gizzard,
liver, kidney, abdominal fat, intestine,
ovary, oviduct and oviduct lengths (cm) and
calculated the total giblet, and calculated
relative percentages. The lymphoid glands
(spleen and thymus) were weighted and

calculated the relative weight of the organ -

= weight of the organ/ body x 100.

~ After measuring the egg quality,
yolk samples for each treatment were
separated from the broken eggs, calculated
and extracted to determine the cholesterol,
LDL, HDL and totai lipids. Yolk was
rapidly dissected out chilled in ice cold.
One gram of yolk put in glass containing
0.1 ml phosphate buffer solution (PH 7.4}
and was homogenized with on electric
motor. The homogenate solution was
centrifuged at 2000 PRM for 5 minutes,
clear homogenate solution was separated,
stored in deep-freezer at-20° until the time
of al analysis. Cholesterol, LDL, HDL and
total lipids were determined by Kits
according to Zollner and Kirsch, (1962),

Statistical analvsis:

The data were analyzed according
to one way model procedure by using SPSS
10 (2006) computer program using the
following model;

Yij=p+ Ti+eij Where Yis= An

observation treatment. p = Overall mean. Ts

= the i treatment effect (I =1---- 6) ei | =

The random error. Percentages were
transformed to arcsine before being
analyzed to  approximate  normal

distribution. Muitiple range test was used to
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determine the significant differences

among means (Duncan.s, 1955).

RESULTS AND DISCUSSION
Productive performance:
Body weight, body gain , feed intake and
feed conversion :

" 'The results presented in Table (2)

showed that, initial body weight and feed

intake were not significantly affected by
dietary supplementation of L-carnitine 100
and 200 mg/ kg diet alone and with 1 g/ kg
diet ascorbic acid.

These results agree with those
showed by Rabie ef al., (1997), Richter er
al, (1998) of caged Tetra SL laying hens
from 65 to 73 weeks of age and Nofal et
al., (2006) of aged Gimmizah laying hens
from 60- 68 weeks of age.

Also, Deng et al., (2006) showed
that no differences in growth rates and fee
intake existed among using 100 mg L-
carnitine / kg diet and control group for
Leghorn chickens.

Final body weight and body weight
gain were significantly (P<0.001) decreased
of groups fed 100 and 200 mg L- carnitine /
kg diet alone (T3 and T5)and with 1 g/ kg
diet ascorbic acid( T4 and T6) compared with
control group and dietary supplementation of
ascorbic acid alone ( T2).

Theses results are agreement with
those obtained by Celik and Ozturkcan
(2003) who showed that body weight gain
was reduced in receiving supplemental L-
carnitine or L — carnitine + ascorbic acid
compared to broilers received
unsupplemented diet under high temperature,

The results presented in Table (2)
showed that, feed conversion ratio (g feed /
g eges) was significantly (P<0.05)
improved by supplementation of 200 mg L-
carnitine / kg diet alone {T5) and with 1 g/
kg diet ascorbic acid (T6) compared with



control group and dietary supplementation

of ascorbic acid alone (T2) of aged laying

hens during: 50to 70 weeks of age .This

may be due to the increase egg mass and

egg productfion % with not significantly
affected on feed intake.

Theses results are agreement with
those obtained by Celik and Ozturkcan
(2003) who showed that supplemental L-
carnitine or L - carnitine+ ascorbic acid
significantly improved feed conversion
efficiency, the improvement was relatively
greater under high temperature.

It could be concluded that the
addition 200 mg L-camitine /kg diet alone
and with lg ascorbic acid /kg diet
significantly improved (P < 0.05) feed
conversion ratio of aged laying hens during
50 to 70 weeks of age.

These results are in close agreement
with those reported by Rabie et al. (1997)
and Richter e al. (1998) of caged Tetra SL
laying hens from 65 to 73 weeks of age.
Also, Haremeyer, (2002) showed that
dietary L-carnitine supplementation of
about 50 mg / kg diet had a beneficial
effect on feed conversion ratio.

Keralapurath ef af. (2010) showed
that increasing the levels of L-carnitine
added to_commercial vaccine between 0.5
and 0.8 mg/ 100 micro L in ovo injection
did not significantly influence subsequent
broiler grow-out performance.

Egg production:

Egg number, egg mass and egg
production percentage were significantly
affected by supplementation of L-carnitine
alone or with ascorbic acid as compared
with control group (Table3).

Theses results are close agreement
with those obtained by Richter ef al. (1998)
showed that supplemental 50 and 100 mg L-
carnitine / kg diet increased egg production
by 2.1 and 2.7 % respectively of Zeh ' s
Brown Warren laying hens. Also, dietary
supplementation of 20 to 30 ppm L-carnitine
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improved egg yield of Tetra SL breeding
hens and layers (Baumgartner, 2003).

This may be due to increase egg
mass (g / hen / day), egg production
percentage and improved feed conversion
ratio of these groups, or improve laying
performance of aged laying hens due to
decrease in abdominal fat , increase ovary
relative weight and oviduct length by L-

-carnitine alone or with ascorbic acid

compared with control group.

Data in Table (3) showed that egg
weight was significantly (P <0.001) increased

“of hens used ascorbic acid lg/kg diet alone

(T2) and 100 and 200 mg/ kg of L-camitine
with ascorbic acid (T4 and T6) compared with
other groups and the control group.

These findings disagree with those
obtained by Rabie ef al. (1997) reported
that supplementation of L-carnitine 500 mg
/kg diet had no effect on egg production
rate during the early laying period in
Hungarian brown line. Also, Rabie ef al.
(1997) and Richter et al. (1998), who
showed that dietary supplemcntation of L-
carnitine from 50 to 500 mg / kg diet, did
not influence egg weight of Tetra SL laying
hens at 65 to 73 weeks of age.

Rabie et al. (1997) and Richter ef
al., (1998), who showed that dietary
supplementation of L-carnitine from 50 to
500 mg / kg diet, did not influence egg
mass of Tetra SL laying hens from 65 to 73
weeks of age.

On the other hand, Rezaei et al.,
(2007) showed that adding L-carnitine to
diets had not significant on performance
and carcass characteristics for broilers,

Egg quality traits:

Data in Table (4 a) show that relative
weights of albumin and yolk were affected
significantly (P < 0.05), while, egg weight,
egg length, egg bright and shell weight %
were not affected significantly by dietary L-
carnitine levels and ascorbic acid .



The lowest albumin relative weight
was recorded of laying hens fed 100 and
200 mg L-carnitine /kg diet with lg
ascorbic acid compared with other groups
and the contro] group.The same group aiso
had the heaviest yolk relative weight.

These results agreed with those
showed by Rabie er al., (1997) who found
that egg albumen weight increased, yolk
weight decreased and shell weight was not
influenced by supplementation of L-
carnitine from 50 to 500 mg /kg diet of
caged laying hens at 65 weeks of age.
Celik et al. (2004) showed that using 50
ppm L-camitine supplementation for old
laying hens during 47 to 55 weeks of age
affected on some egg quality characteristics
under high environmental temperature.

Results in Table (4b) showed that
shape index %, yolk index % and specific
gravity were not significantly affected (P<
0.001). While shell thickness, yolk color and
Haugh units was significantly increased in
groups fed 100 and 200 mg L-carnitine / kg
diet alone or with ascorbic acid fed 1g /kg
diet as compared with fed g ascorbic acid
/kg diet and the control groups.

This may be due to increase in shell
thickness due to increase in levels of plasma
calcium and phosphorus in the same groups
using L-carnitine alone or with ascorbic acid
as compared with other groups.

On the other hand shell percentage
and shell thickness were not affected by
dietary supplemental L-camitine. Similar
results were obtained by Rabie ef al., (1997).

These results agree with those of
Rabie et al., (1997) who found that Haugh
unit score improved by supplementation of
L-carnitine from 50 to 500 mg / kg diet of
Tetra SL breeding hens and layers. These
results indicate that dietary L-carnitine
supplementation the laying diets improved
albumen quality (Haugh Unit score),

These results are in close agreement
with those obtained by Celik ef al, (2004)

564

showed that L-camitine supplementation not
affected on egg weight, yolk weight, shell
weight, yolk index, egg shape index, yolk
color score and shell thickness in laying hens.
Rabie ef al., (1997) who reported that yolk
index improved after 7 weeks of
supplementing 50 mg L-carnitine / kg diet as
compared with control in laying hens.

Reproductive performance:

Fertility and hatchability
percentages of total eggs  increased
significantly (< 0.05) by dietary

supplementation of L- carnitine alone and
with ascorbic acid (Table 5). Hens fed diet
supplemented with 100 and 200 mg L-
camitine/ kg diet alone and combination
ascorbic acid increased fertility and
hatchability %.

Table (5) showed that all groups fed
diets of L-carnitine levels of 100 and 200
mg /kg diet alone and with ig ascorbic acid
{/ kg diet were improved and recorded the
best values of fertility and hatchability
percentages. This improvement was
increased with increasing L-carnitine level
compared with the hens fed lg ascorbic
acid /kg diet alone and the contro! group at
the end of the experimental period.

Similar results was obtained by
Leibetseder, (1995) who found that
hatching rate was increased from 83% to 87
% and from 82.4 to 85.3% in groups of
Hubbard broiler breeders supplemented
with 50 and 100 mg L-carnitine / kg diet
respectively. Also, Blum and Leibetseder,
(1994) found that increase in hatching
percentage was improved when dietary L-
carnitine was fed to breeders hens. Dietary
supplementation of 50 to 100 mg L-
carnitine/ kg diet increased hatching rates
in laying hens (Harmeyer, 2002).

-Baumgartner, (2003) showed that
supplementation of 20-30 ppm L-carnitine
improved hatchability of breeding hens and
layers in various species. These may be due
to improved fertility increased sperm
concentration by  dietary  L-carnitine



supplementation and the decrease sperm lipid
peroxidation or its antioxidant properties that
may preserve sperm membranes in roosters,
thereby extending the life span of sperm
(Neuman et al., 2002).

Also, Nofal et al., (2006) showed
that fertility, hatchability percentages were
increased by dietary suppiementation of 25,
50, 75, 100 and 125 mg L- carnitine/kg diet
compared with control group.
Keralapurath er al., (2010) showed that
increasing the levels of L-carnitine added
to_commercial vaccine between 0.5 and 0.8
mg/ 100 micro L for commercial in ovo
injection increasing incubation length and
hatchability of broiler hatching eggs.

The  increase  fertility  and
hatchability percentages due to L-carnitine
may be due to the change in the fatty acid
composition of abdominal fat, thus
controlling obesity and improving the

fertility and hatchability percentages and / -

or due to improved in egg albumen quality.

These results in agreement with
those obtained by Rinaudo er al (1991)
who found that increasing L-carnitine
content of eggs was found to be a
beneficial for development of chick embryo
of Hungarian brown hybrid line hens.

On the other hand, Zhai et al
(2008) found that dietary L-carnitine as
compared with the control diet did not
affect hatchability rate, decreased hatching
yolk sac weights and decreased yolk sac
lipid content at hatch. Also, Shafey et al
.(2010) showed that in ovo administration
of carnitine at 25-500 micro / egg did not
influence hatchability traits and hatching
period of eggs, and found that the linear
relationship between in ovo administration
of L-carnitine and glycogen status of
hatches chicks indicated that increasing in
ovo doses improved glycogen status of
hatches chicks.

The may be due to increase fertility
and hatchability percentages by using 100 or
200 mg L-carnitine supplemented groups

565

back to L-carnitine was observed to play an
important role in energy metabolism by
transport of long chain fatty acids into
mitochondria for oxidation (Borum, 1983),
The may be due to increase fertility and
hatchability percentages by using 100 or 200
mg L-camitine supplemented groups back to
L-carnitine was observed to play an
important role in improved the semen quality
and increased level of plasma testosterone
hormone for cocks.

Some_physiological .and environmental

Results in Table (6) showed that,
body temperature (°C) was not significantly

-affected by dietary supplementation of L-

carnitine 100 and 200 mg/ kg diet alone
and with 1 g / kg diet ascorbic acid. But,
respiratory rate (count / min) decreased
significantly by using of L-carnitine 100
and 200 mg/ kg diet alone and with 1 g/ kg
diet ascorbic acid compared with control
group during 50 — 70 weeks of age.

The may be due to decreased
respiratory rate {count / min) back to the
effects of using of L-carnitine alone and
with ascorbic acid as affected on reduction
of abdominal fat, give little rest of hens and
improved the respiratory rate, body
temperature {°C) was not significantly
affected may be due to the experimental
period was lasted five months during
summer season under hot climate condition
over 30 °C in whole experimental period.

These results agreed with those of
Lohakare ef al. (2002) found that
supplementation of ascorbic acid for diets
was reduced plasma corticosterone, a stress
hormone, the heterophil / lymphocyte (H:
L) ratio, reduced Basal Metabolic Rate
(BMR) , respiratory rate and improving
the productive performance and immunity
of commercial broilers.



Physiological performance:

Semen guality traits:

Effects of L-carnitine and ascorbic
acid on semen quality are illustrated in
Table (7).

Results show that cocks of Golden
Montazh during 50 to 70 weeks of age
adding of L-carnitine (100 and 200 mg/ kg)
alone or with ascorbic acid (1g /kg) into
diets improved semen quality (P<0.05)
compared with control group.

Data in (Table 7) shows that cocks
fed L-carnitine (100 and 200 mg/ kg ) alone
and with ascorbic acid (1g /kg ) into diets
decreased  significantly(P<0.05) dead
spermatozoa % and abnormal spermatozoa
% compared with cocks fed lg ascorbic
acid / kg diet alone and control group.
However, semen pH do not affected by
supplementation L-carnitine (100 and 200
mg/ kg) alone and with ascorbic acid (ig
/kg) into diets.

These results agreed with those of
Neuman ef al., (2002) who showed that
sperm concentration.was increased by dietary
by dietary L-carnitine supplementation and
the decrease sperm lipid peroxidation or its
antioxidant properties that may preserve
sperm membranes in roosters, thereby
extending the life span of sperm.

Also, Zhai et al, (2008) showed
that supplementing diets with L-carnitine
improved sperm concentration compared
with control group. Most likely because of
the high numbers of sperm that were
inseminated artificially in both the control
and L-carnitine supplemented hens.

Plasma calcium, phosphorus, total
protein, albumin and globulin:

Results in Table (8) observed that
there were significantly affecting of L-
carnitine (100 and 200 mg/ kg diet) alone or
combination with ascorbic acid (1g /kg diet)
on plasma concentration of calcium,
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phosphorus, total protein and globulin, While
the level of plasma albumin do not affected.

These results are in contrary to those
obtained by Uysal er al. (1999) who reported
that feeding 500 ppm L-camitine between 6
and 9 weeks significantly (P<0.05) decreased
total - protein leve! compared to the control
diet in Japanese quails,

However, Arslan (2006) found that
oral supplementation of L-camitine as 200
mg / liter of water for 8 weeks of age did not
affect total protein level in ducks which in
partial agreement with the present results.

The may be due to increased of
plasma calcium and phosphorus levels
back to the effects of using of L-camitine
alone and with ascorbic acid as affected on
improved the bone resistance .

Plasma AST., ALT, testosterone, T3, T4
hormones and T3 / T4 ratio:

Results in Table (9) indicated that
adding of L- carnitine alone or combination
with ascorbic acid significantly increased
plasma T4 and testosterone hormones
levels anddecreased plasma AST and ratio
T3/ T4 compared with control group.

The results also, showed that this

~ supplementation did . not influence the

levels of T3 hormone and ALT enzyme.

These results are similar to those
obtained by Lien and Horng (2001)
showed that L-carnitine supplementation
did not significantly affect on activates of
other fatty acid beta-oxidation enzymes.
Xu et al, (2003) showed that using L.-
carnitine (25, 50, 75 and 100 mg/kg) could
reduce the deposit of subcutancous fat by
decreasing total activities of enzymes in the
fat and enhance intramuscular fat by
decreasing the activity of L-carinitine
palmitoyttransferase-! in breast muscles.

Plasma cholesterol, LDL, HDL and total
lipids:

Obviously there was a significant
(P<0.05) decrease in the plasma




cholesterol, LDL ,HDL and total lipids
levels due to supplementation of L-
camitine(100 and 200 mg/diet ) and
ascorbic acid (1g/kg diet } alone and their
combinations of each dose (Table 10).

The reduction of plasma levels
cholesterol and total lipids were increased
using 200 mg L-carnitine/kg diet compared
with using 100 mg L-carnitine/kg diet and
other groups. Also, laying hens fed of L-
-camnitine (100 and 200 mg/diet)
combination ascorbic acid (lg/kg diet )
were gave the high reduction of plasma
levels cholesterol and total lipids compared
with fed ascorbic acid alone(lg/kg diet )
and control groups.

These results are similar to those
obtained by Lien and Horng (2001) who
showed that serum cholesterol and total lipids
concentration was decreased significantly
(P<0.05) by supplementation of L-carnitine/kg
diet for 6 weeks in broilers. Nofal et al. (2006)
showed that serum levels cholesterol and total
lipids were decreased by dietary
supplementation of 25, 50, 75, 100 and 125
mg L- camitine/kg diet compared with control
group and the decreased in serum cholesterol
and total lipids was maximized at 75 and 100
mg L- camitine /kg diet. Also, Rezaei et al.
(2007) found that adding L-carnitine (500 mg
/kg) to diets significantly decreased the level
of serum triglyceride, cholesterol and VLDL
for broilers.

On contrary Lien and Horng
(2001)indicated that supplementary L-
carnitine 160 mg/kg diet for 6 weeks the
effect on serum cholesterol, phospholipids
concentrations and lipoprotein profiles
were not significant .

Arslan (2006) observed that L-
carnitine administration of oral 200 mg /
liter water did not affect serum cholesterol
of ducks.

The reduction in serum cholesterol
and total lipids due to feeding of L-
carnitine may be due to its metabolic role
of L-carnitine in the transportation of long
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chain fatty acids into the metaconderial
matrix or - oxidation (Bremer, 1983).

Yolk cholesterol, LDL, HDL and total
lipids:

There was a significant (P<0.05)
decrease in yolk cholesterol, LDL, HDL
and total lipids levels due to
supplementation of L-carnitine and
ascorbic acid to laying hens diets (Table
11). The reduction percentages in yolk
cholesterol were about, 23.30, 13.20, 16.80,
12.20 and 2.38 % for groups supplemented
T6, TS5, T4 T3 and T2 , respectively
compared to the control group (T1). Similar
trend was observed with yolk total lipids,
where the percentages of reduction in yolk
total lipids were 11.00, 4.83, 10.51, 5.79
and 1.27 % for groups supplemental T6,
T5, T4 T3 and T2, respectively compared
to the control group (T1).

The reduction in yolk cholesterol
and total lipids due to dietary L-carnitine
may be due to the reduction in plasma
cholesterol and total lipids as a result of
fatty acid oxidation and decrease in long —
chain fatty acids.

These results are similar to those
obtained by Nofal er al., (2006) showed
that yolk levels cholesterol and total lipids
were decreased by dietary supplementation
of 25, 50, 75, 100 and 125 mg L-
carnitine/kg diet compared with control
group and the decreased in yolk cholesterol
and total lipids was maximized at 75 and
100 mg L- carmitine /kg diet.

. The lower plasma and yolk
cholesterol, LDL, HDL and total lipids by
using levels of 100 and 200 mg L-carnitine
supplemented group alone or with ascorbic
acid groups may be due to the decrease in
activity of the rate —limiting enzyme in
cholesterol synthesis HMG-Co A reductase
in liver and reduction of abdominal fat
affected by adding L-carnitine alone or
with ascorbic acid.



Immunological performance:

Antibody titters against avian Newcastle
and Influenza diseases:

The results provided of immune
response parameters are shown in Table (11).

Antibody titters against avian
Newcastle and Influenza diseases determined
are shown in Table (12) using both L-
carmitine alone or with ascorbic acid were
significantly increased of antibody titters
against avian Newcastle and Influenza
diseases compared with control group at the
end of experimental period . -

The use of L-camitine or ascorbic
acid may be attributed played role of
antioxidant, antiheat stress feed additives and
an important role for increasing immuno
response against some diseases and also
attributed towards Golden Montazah laying
hens survivability during old ages.

These results are similar to those
obtained by Mast ef al., (2000) found that
dietary L-carnitine 100 mgkg diet
supplementation appeared to be beneficial
in enhancing specific humoral responses on
vaccination in broiler chickens.

L-carnitine has antioxidant
properties and a zwitterionic compound
synthesized in vivo from lysine and
methonine is essential for the transport of
long — chain fatty acid across the inner
mitochondria membrane for  — oxidation
and remove toxic accumulations of fatty
acids from mitochondria, keeping these
organelles healthy and functioning at their
best, (Mayes, 2003 and Borum, 1983).

A higher serum primary antibody
response to sheep red blood cells (SRBC)
and enhanced subsequent  humoral
immunity by using 100 mg L-carnitine/ kg
diet compared with control group in
Leghorn type chickens( Deng e al., 2006).
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Also, Geng et al, (2007) who
showed that serum lgG was improved by
L-carnitine supplementation alone by using
levels of 75 and 100 mg /kg diet and using
L-carnitine (75 and 100 mg/kg diet) +
Coenzyme Q10 (40mg/kg diet)
supplementation together had positive
effects on some immune response of
ascites-susceptible broilers, which might
benefit for the reduction of broilers
susceptibility to ascites. Complex effects
on cardiopuimonary haemodynamics by
using L-carnitine supplementation may be
impractical for broilers (Tan e al,, 2008).

Slaughter traits:

Immune organs relative weight:

Table (12) indicated that relative
weights of spleen and thymus were
significanily (P<0.05) increased by using
either L-carnitine (100 and 200 mg/diet)
alone or with ascorbic acid (l1g/kg diet}
when compared with control group.

These results agree with Deng et
al., (2006) found that higher relative
thymus weight at week 12 of age gave by
using 100 mg L-carnitine/ kg diet
compared with control group.

Some internat organs

Conclusion

It can be concluded from the results
obtained that addition 100 or 200 mg L-
carnitine combination with | g ascorbic acid
/kg diet improved the egg production, fertility
and hatchability percentages, semen quality,
depuration the levels of plasma and yolk
cholesterol, increasing the immuno responses
against Newcastle and avian Influenza and
improved function of organs for old Golden
Montazh laying hens to produce good
healthily animal product for human
consumption during summer season.



Table (1): Composition and calculated analysis of the control basal diet:

Ingredients %
* Yellow corn 63.50
Soybean meal (44%) 24,57
Wheat bran 2.00
Lime stone .77
Premix* 0.30
Salt 0.30
Di-calcium phosphate 1.50
DL- methionine 0.06
Total 100
Calculated analysis** 16.00
CP% 2703.34
Keal ME /kg 3.47
Crude fiber% 2.86
Crude fat % 33
Calcium % 0.406
Available phosphorus % 0.889
Lysine % 0.350
Methionine %o 0.620
Methionine + Cystine % 0.135
Sodium%

Premix contain per 3kg vit A 12 000 000, vit D3 3000 000 1U, vit E 50000mg,
vit K3 3000mg , vit B1 2000mg, vit B2 7500mg, vit B6 3500 mg,
vit B12 15mg, Pantothenic acid 12000mg, Niacin 30000mg, Biotin 150mg,
Folic acid 1500mg, Choline 300gm, Selenium 300mg, Copper 10000mg,

Iron 40000mg, Manganess 80000mg, Zinc 80000mg, lodine 2000mg,
Cobalt 250 mg and CaCO5 to 3000g.

**According to Egyptian Feed Composition Tables for Animal and Poultry
Feedstuffs (2001)

Table (2): Effect of dietary L-carnitine and ascorbic acid supplementation on live body
weight, body gain, feed intake and feed conversation of Golden Montazah aged
hens during 50 -70 weeks of age.

e " . . Feed
Treatments 1'::':';:?(‘)"’ F“:’:?ilz?d )y Bod:i:'(cnfht Fe(e:h;:ts;ke conversion (g
gni{g gat(g, [ {4 ¥ feed / g epps)
Ti
T2 42032.50 £24.11 | 203580+ 25.66"| 3.30+1.71° 103.2320.71 4,730,19*
T3 h041.53224.12 | 2051.17425.53% | 9.631.63" 105.3721.17 4.73£0,26°
g 2022.33424.06 | 1970.70:25.61° | -SL63: 1.66° |  106.40+1.19  4.2040.15%
Té 2019.43+24.09 | 1990.77£25.71% | -28.67+ 1.93°¢ 104,8040,71 4.2240,16™
2061.53£24.12 | 1977.20425.85° | -84.33+£1.90* 104.90+0.64] 4,11+0.20"
2070.50+24.13 | 1974.37424.87¢ | -96.20+2.39° 105.27£0.65  3.3120,08°
Overall
mean  12041.3249.81 | 2000.00:10.55 | - 41.32+3.10 104.99:0.36 4.22+0.08
Significanc NS o N NS .
€

*Means within the same column with different letters differ signiticantly (P<0.03).

**. (P<0.001); NS = Non significant
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Table( 3): Effect of dietary L-carnitine and ascorbic acid supplementation on egg weight,
egg number, egg mass and egg production percentage of Golden Montazah aged

hens during 50 -70 weeks of age.

Treatments Egg weight | Egg number Egg mass Egg
(g) {egg) (g production
%
T1 %5381+ 0.38%| 12,73£0.48° | 685.86+27.26° 42.45 1.6°
T2 54.24:0.15" | 13.0740.81° | 708.40x27.7* 43.56+1.69°
T3 52.93:0.58" | 14.80:0.41 | 781.96+22.23¢ 49.33£1.37"
';g 5427:0.22* 14.2020.45" 770-65*24-85: 47.33+1.51°
To 52.99+0.18" | 1527x0.60° | 309.88+23.49 ') 50,8947 01°
55,1140.14" | 17.60+0.41° | 969.25%21.64 58.67£1.36"
Overall mean | . 09:0.14 | 14612023 | 787.67£12.87 48.70:0.76
Significance . " * .

*Means (X + SE) within the same column with different letters differ significantly
(P<0.05). **; (P<0.001); NS = Non significant

Table (4a): Effect of dietary L-carnitine and ascorbic acid supplementation on egg quality
of Golden Montazah aged hens during 50 -70 weeks of age.

Treatmenis Egg Egg Egg Albumin Shell weight Yolk
Weight length breadth weight (%) weight
(2 {cm) {cm) (%) (%)
T1 *48.77:0.54 4.8620.45 | 3.75:0.46 60.83+0.77° | 8.9620.21 30.21£0.62°
T2 49.1140.67 | 5.1120.56 3.82+0.47 60.11£0,67* | 9.78+£0.20 30.11+0.56"
T3 48.56:0.63 | 5.23+0.57 | 3.79£0.52 | 59.0720.63" 9.14+0.29 31.790.73 "
g 48.23:042 | 5.16:0.56 | 3.86:0.56 | 58.48+0.42°] 9.54+0.24 | 31.98:+0.46°
T6 47.98:0.86 | 4.92+:0.47 | 3.69:0.50 59.58+0,86 %Y 9.17£0.19 31.26+0.73 "
48.60£0.79 | 5.34:0.58 | 3.91:0.62 57.52+:0.79 ® 9.45:0.18 33.03+0.84°
Overall
‘mean 48.54£0.60 | $.11:0.55. | 3.800.55 59,2740.30 | 9.34+0.09 31.39:0.28
Significance NS NS NS - * NS *

*Means (X + SE) within the same column with different letters differ significantly (P<0.05),
**. (P<0.001); NS =Non significant
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Table (4b) : Effect of dietary L-carnitine and ascorbic acid supplementation on egg quality
of Golden Montazah aged hens during 50 - 70 weeks of age.

Treatments Shape Yolk Shell Yolk Haugh Specific
index index thickness (mm) Color units gravity
(%) (%) (%)

T1 *74,68+0.83 | 49.6420.75 0.33810.10" 6.24+0.62% 88.89+1.55° | 0.93+0.01

T2 75.090.82 50.09£1,00 0.336x0.10* 7.0240.56" 89.56+1.51" | 0.9240.01

E 75374126 | 48026100 | 0358s0.11% 7.3320.73% | 92.56:1.43" | 0.93:0.01

T 75.1120.84 48.95+0.76 0.39210.16"* 7.62+0.46" 92.47+1.56a | 0.920.01

T6 74.710.79 48.49+1.07 0.37540.12"* 7.60+0.73* 91.14£1.62*% |  0.92+0.01
76.33+1.04 49.50+0.60 0.389+0.14* 7.75+0.84* 92.56:1.96" | 0.92+0.01

Overall mean | 7521+0.38 49.10+0.36 0.364x0.11 1.36:0.75 91.03+0.66 0.92+0.01

Significance NS NS§ ** * .. NS

*Means (X + SE) within the same column with different letters differ significantly (P<0.05).
**. (P<0.001); NS = Non significant

Table (5): Effect of dietary L-carnitine and ascorbic acid supplementation on fertility %,

hatchability %, dead early %, dead late %and male- position % of Golden

Montazah aged hens during 50 -70 weeks of age.

TFreatments Fertility Hatchabilit | Dead early Dead late Male-
% y % % position
_ % %
Ti *88.42+1.55° | 77.50£1.029 | S5.00:0.45" | 3.75:0.20" | 2.50+0.22"
T2 92,40+1.64° | 80.42+1.21° | 5.00+£0,45% | 3.75+0,20* | 2.50+0.22*
T 93.07+1.68° | 84.20+1.35% | 3.75+0.40° | 3.75£0.20" | 2.50:0.22°
T4 95.22£1.85" | 83.55¢1.30% | 3.73:0.40% | 2.50%0.15° | 1.25%0.13"
TS 95.20+1.84° | 85.80+1.36" | 2.2540.15° | 2.50+0.15" | 2.50+0.22*
Té6 96.55+£1.92" | B6.1121.41* | 2.2540.15° | 2.50+0.15° | 1.25:0.13°"
Overall mean 93.48+1.59 82.93+1.30 | 3.75+0.38 3.1320.33 2.08+0.28
Significance * > * * *

* Means (X & SE} within the same column with different letters differ significantly
(P<0.05). **; (P<0.01); NS = Non significant

Table (6): Effect of dietary L-carnitine and ascorbic acid supplementation on some

physiological characteristics of Golden Montazah aged hens during 50 -70
weeks of age. '

Significance

*

Treatments Body temperature { ° ¢) Respiratory rate { count / min )

TI *42.87+3.33 109.67+2.73*
T2 42.83+3.33 108.67+1.72"
T3 42.7743.33 102.331.45"
T4 42.73+£3.33 101.00+1.43°
TS 42.67£3.33 95.00+1.37°¢
Té 42.57+3.33 97.67+1.38°

Overall mean 42.74£2.69 102.39+1.39

*

*Means within the same column with different letters differ significantly (P<0.05).
**. (P<0.001); NS = Non significant
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Table (7): Effect of dietary L-carnitine and ascorbic acid supplementation on semen quality
of male Golden Montazah aged hens during 50 -70weeks of age.

Treatments Semen Sperm Sperm Live Dead Abnormal
’ pH motility concenfration | spermatozoa | spermatozoa | spermatozoa
' (%) (10%/mi) (%) (%) (%)
TI *72040.57 | 51.55:3.55° | 3181048337 | 87.40:4.46° | 12.60+1.80" | 21.5542.33*
T2 7.23£033 | 52.004361° | 32020:8.40" [ 886734.52% | 1133:1.74™ | 21.70x225*
T3 72040.57 | 54.6433.72% | 349.80:8.62" | 89.2234.60a" | 10.78x1.52"" | 18.45+2.21a"
T4 7238033 | 57.8543.85" | 355.508.71% | 90.40+4.71a" | 9.6021.41"% | 16.20+2.30°
TS | 726+038 | S54.5733.74% | 330.60:8.45° | 90.25:4.71% | 9.75:1.45% | 17.4442.14"
T6 © 7232033 | 50.55:3,90° | 372.4048.94* | 91.43x4.80° | 8.57£1.30° | 1684£2.11°
Overall meun| 7.23:0.19 55.03£3.70 | 341101850 | 89.56x4.60 10.44£1.25 18.86+2.25
Significance NS . * * * * -

*Means within the same column with different letters differ significantly (P<0.05).
**; (P<0.001); NS = Non significant

Table (8): Effect of dietary L-carnitine and ascorbic acid supplementation on some plasma
parameters of Golden Montazah aged hens during 50 - 70 weeks of age.

Treatments Ca P Total protein | Albumin Globulin
(mg/dl ) (mg/dl ) (mg/d) {(mg/dl) (mg/dl)

Ti *12,7620.54° | 4.7120.42° | 4.48+0.36® | 2.86+0.23 | 1.6220.11°

T 13.4020.57"% | 5.66+0.46a% | 5.11£0.38a" | 3.01x0.26 | 2.10%0,13"

T3 13.85+0.61** | 5854055 5.08+0.38" { 2.82+0.21 | 2.26+0.15"

T4 14.80£0.67™ | 5.9440.58" 5.72+0.49" 3.4040.35 | 2.32£0.17

TS 14.11£0.64" | 5.4520.51"" | 5.60+0.46" 3.30:0.32 | 2.30:0.17"

T6 15.62£0.72* | 6.2220.64" 5.87+0,56" 3.3610.34 | 2.5120.19"
Overall mean 14.09+0.63 5.64+0.45 5.31+0.40 313028 | 2.19+0.14

Significance * * * NS *

*Means (X £ SE) within the same column with different letters differ significantly (P<0.05).
*#: (P< 0,001); NS = Non significant

Table (9): Effect of dietary L-carnitine and ascorbic acid supplementation on some plasma
parameters of Golden Montazah aged hens during 50 -70 weeks of age.

Treatments AST ALT Testosterone T3 T4 Ratio
{1U/L) {IUML) (pe/ml) (ng /ml) _(ng /mY) THT4
Ti *58,55+7.28° | 25224632 | 186.17x8,.22° 1.83£0.03 | 12554233 | 0.146+0.04"
T2 §7.80£7.10* | 24.68+6.11 185.66+8.22° 1.66+0.02 13.45£2,40™ | 0.123£0.03°
T3 53.44+6.94*" | 24.7546.11 195.2248.40"" | 1.70£0.02 13,60+2.55*® | 0.125:0.03"*
T4 50.3746.84™ | 239816.05 | 224.40+8.73" 1.82+0.03 13.95:2.71° | 0.130£0.03°
TS 47.8246.47° | 24.7946.25 | 219.50:8.65" 1.73:0.62 | 13.80+2.64" | 0.125+0.02°
T6 42.7056.33° | 25.01%6.30 | 226.30:8.81" 1.71£0.02 14,33£2.84° | 0.119x0.02°
Overall mean{ 51.78+6.90 24.7446,10 206.21+8.50 1.74+0.02 13.61£2.50 0.128+0.03
Significance * -N§ * NS * e

*Means within the same column with different letters differ significantly (P<0.05).
**. (P< 0.001); NS = Non significant
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Table (10): Effect of dietary L-carnitine and ascorbic acid supplementation on some
plasma parameters of Golden Montazah aged hens during 50 - 70weeks of age.

Treatments Cholesterol LpL HDL Total lipids
{mg/dl) (mg/dl) {mg/dl) (mg/dl)

T1 *135,3045.34" 86.85:3.22" | 48.45+1.56" | 246.77x9.11"

T2 126164519 | 84.55:3.19* | 41.61+1.42° | 242.80+8.75"

T3 119.54£5.14"° 82.10:3.08* | 37.4421.38° | 235.92:8.63°

T4 113.7345.06" 80.2543.05°° | 33.48+1.34% | 227.80+837°

TS5 106.38:4.92° 74.2542.98"% | 32.1321.34° | 221.33.28.50°

T6 108.54+4.95°¢ 72.66+2.90° | 35.34+1,30% | 218.51:8.20°
Overall mean 118.28+5.10 80.11+3.00 38.08+1.40 232.19+8.60

Significance * * * *

*Means (X + SE) within the same column with different letters differ significantly (P<0.05).
**. (P<0.001); NS = Non signilicant

Table (11): Effect of dietary L-carnitine and ascorbic acid supplementation on some yolk
parameters of Golden Montazah aged hens during 50 -70weeks of age.

Treatments Cholesterol LDL HDL Total lipids
: (mg/g) (mg/g) (mg/g) (mg/g)
T1 *17.66£2.15* | 12.20£1.60* | 5.44£0.81* | 302.15+5.55*
T2 17.2422.11" | 12.01£1.58* | 5.23+0.76" | 298.30%5.30""
T3 15.50+£2.05° | 11.13x1.41% | 4.37:0.65" | 284.6615.28°
T4 14.70+£2.06" | 10.47:1.36% | 42320617 | 270.40:5.25°
TS 15.3342,00° | 10.74£1.39" | 4.59+40.69" | 287.5545.30°
T6 13.54+1,95° 9.2241.20° | 4.34+0.65" | 268.925.00°
Overall mean 15.63+1.96 10.96+1.40 4.70+0,70 295.33£5.20
Significance * * * *

*Means (X £ SE) within the same column with different letters differ significantly (P<0.05).
*¥. (P<0.001); NS = Non significant

Table (12): Effect of dietary L-carnitine and ascorbic acid supplementation on antibody
titters against avian Newcastle, influenza diseases as and some immuno
organs of Golden Montazah aged hens during 50 -70 weeks of age.

Treatments Newcastie Influenza Spleen Thymus
titter against titter against relative relative

weizht % weight Y

T1 *127,54+6.35° 6.80 £0,28" 0.11+ 0.03° 0.0410.01°

T2 135.77 6,72 ® 6.95 £0.36* 014+ 0.01° 0.05+£0.01*

T3 140,23 £7.80 ™ 7.62 +0,34 ™ 0.13+ 0.02° 0.07+0.01"

T4 149.80 £7.04" 8.57 £0.41* 014+ 0.01° 0.07+0.01*

TS 152.67 £7.55* 8.00 £0.47" 0.18= 0.04* 0.07+0.01°*

Té 159.59 +7.62" 8.74+0.42° 0.57+ 0.01* 0.08+0.01°

Overall mean 144.27+7.22 7.78+0.39 014+ 0.01 0.07£0.01

Significance * * bl %ok

*Means (X + SE) within the same column with different letters differ significantly (P<0.05).

** (P<0.001); NS = Non significant
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Table (13a): Effect of dietary L-carnitine and ascorbic acid supplementation on some
internal organs relative weight of Golden Montazah aged hens during 50 - 70

weeks of age.

Treatments Bleod Feather Glzzard Heart Liver Kidney

% % % Yo %% %%
T1 * 5,05:0.06 | 6.26+0.70 | 2.98+0.27° | 0.88:0.04°| 2.91+0.17* | 0.20£0.04°
T2 5262043 | 6944030 | 3.6420,11° | 0.63x0.03*] 1.95+0.03° | 0.2310.05°
T3 5.9420.17 | 7.78+0.74 | 4.43£0.13" | 0.47£0.05°| 1.7720.15° | 0.21£0.01°
T4 5224016 | 7.2320.18 | 2.5240.06° | 0.4820.04°| 2.4220.21* | 0.27+0.05"
5 5484028 | 6.81£0.13 | 2.81%0,25° | 0.50+0.07%| 2.024£0.23% | 0.2640.03*
T6 5,1240.09 | 6.9120.43 | 3.8820.47° | 0.5040.05°%( 1.79£0,17° | 0.23£0.03°
Overall mean | 53440.12 | 6994020 | 3.3840.18 | 0.5320.02 { 2.1420.11 |0.24+0.01

Significance NS NS * e ® ok

*Means (X + SE) within the same column with different letters differ significantly (P<0.05).
**. (P< 0.001); NS = Non significant

Table (13b): Effect of dietary L-carnitine and ascorbic acid supplementation on some serum
parameters of Golden Montazah aged hens during 50 - 70 weeks of age.

. . . Oviduct
Abd | Intest Oviduct 0 -1 Gallbladd
Treatments fato m:/:a " ?.j. ine v:/.uc k(:ﬁ:)h \;/a:ry * o, il
Ti *6.28+0.28" 4.9740.12 2.2330.18 54.00+2.08" | 2.55+0.67" 8.01:0.01
T 5.61x0.41" 4.80+0.33 2.24:0.19 | 60.00£3.93* | 2.3320.30° 0.02+0.02
T3 3.21+0,13% 4.30:0.23 2.22+0.08 | 51.00+7.02% | 2.08:0.20° 0.02+0.06
T4 2.73:0.46" | 5024077 | 2.25:0.16 | 51.2043.76* | 3.14:038° | .01:0.01
TS 3.23x0.20° 5.594+0.30 2,45¢0.18 | 60.00+4.62° | 3.12+0.40" 0.02:0.02
T6 2.9410.29* 5.36+0.46 2.56+£0.30 | 60.33:4.62" | 3.88:0.28" 0.02+0.02
4.0010.36 5.02+0.21 2.32+0.07 56.09£1.75 2.85:0.20 0.02+0.01
Overall mean
Significance *k NS NS bl bl NS

*Means (X + SE) within the same column with different letters differ significantly (P<0.05).
** (P<0.001); NS = Non significant
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