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Abstract

A total of 300 females from each of Sinai and Mamourah
local laying hens (150 each) were used to study the relationship
between body weight, thyroid hormones and Leptin hormone and
their effects on productive, physiological and immunological
performance. Birds of each strain were classified according to their
body weight into three groups (high, medium and low). Each
group of each strain containing 50 females was equally subdivided
into 5 replicates for the experimental period (20- 40 weeks of age).
Body weight and feed consumption were recorded every four
weeks, egg production (egg number, egg weight and calculated
egg mass) were detected daily. Also, egg quality traits were taken
at the end of the experimental period. At the end of the
experimental period, five birds / group were chosen randomly
slaughtered and blood serum samples were collected to determine
calcium , phosphorus , total protein , albumin , globulin ,
cholesterol, LDL, HDL, total lipids , glucose, Leptin , T3, T4, LH
and FSH hormones .Results indicated that : -Mamourah hens had
significantly higher body weights and consumed the largest amount
of feed compared with Sinai ones. - Age at sexual maturity was
delayed for hens of low body weights compared with those for high
and medium body weights for both chicken strains. - Medium body
weight groups for both strains represented the highest numerical
increase for egg weight and egg mass followed by the high weights
and lastly the smallest ones. - Eggs produced from low body
weight hens recorded significant increase in shell thickness and
Haugh units compared with eggs for high body weight hens.
Mamourah hens had a higher absolute and relative albumen weight
than Sinai hens. - Levels of serum Leptin and thyroid hormones T3
and T4, calcium, phosphorus, total protein, albumin, globulin, LH
and FSH hormones were increased in low and medium  groups
compared with high groups. - Levels of serum glucose, cholesterol,
LDL, HDL and total lipids were decreased in low  and medium
groups compared with high groups. - The immune response
against Newcastle and Avian Influenza diseases and spleen and

thymus relative weights were increased in low and medium
groups compared with high  groups. - There were positive
correlations between body weight, egg weight and egg mass, but it

was negative between body weight and egg number. -
Positive correlations between body weight, T3, T4 hormones,
phosphorus and cholesterol were found. - There were negative
correlations between body weight and Leptin, LH, FSH hormones
and calcium. - Negative correlations between high levels of Leptin
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hormone and T3, T4 hormones and cholesterol were found. - There
were positive correlations between high levels of Leptin hormone
and increasing levels of LH, FSH hormones, calcium and
phosphorus. It can be concluded that live body weight had an
important role in regulating the release of some hormones which
exert their effects on the productive performance of laying hens.

INTRODUCTION

In the production of meat , this goal is realized by breeding large bodies
strains with a high proportion of desirable meat and little fat (Ricklefs , 1985).Body
weight is an important indicator of general health and lighter birds on the average
produce the lowest meat and egg mass (Singh and Nordskog, 1982).Blood
biochemical and hematological characteristics could be very important as indicator
traits in breeding for highest productive performance birds (Hassan et al ., 2006 and
Hassaan et al., 2009).

Several studies in mammals have shown a relationship between obesity,
plasma Leptin concentrations and reproduction (Foster and Nugatani, 1999).

Although excessive body weight and fat deposition have been advanced as
being the case or reduced reproductive performance, the physiological mechanisms by
which these parameters affect reproduction remains unexplainable , recent evidence
suggests that chicken liver and fat cells express the Leptin gene (Ashwell et al., 1999).

Christos and Stergios (1998) showed that the biology of Leptin secretion and
regulation, as well as our current knowledge of the role Leptin plays in various
physiological and pathophysiological states in the poultry.

Bruggeman et al. (2007) found that age at first egg (day) was nearly related
to the low level of Leptin with high body weight , high fat weight % and low liver
weight % and the positive correlation between liver weight and Leptin concentrations
suggests that the liver may be a major source of Leptin in laying hens .

The hormone Leptin is a highly conserved 167- amino acid protein that is
encoded by the obese (ob) gene and it is predominantly, although not exclusively,
synthesized by adipose tissues and it circulates in the plasma in amounts proportional
to body fat content. (Jenni, 2007).

Leptin displays a high degree of homology amongst different species and it is
also analogous in structure to other cytokines and it was first identified by its ability to
regulate feed intake and body weight via its actions in the hypothalamus (Spiegelman
and Flier, 2001). Moreover, Cassy et al. (2004) reported that Leptin hormone played
an important role on feed consumption and control organization of ovulation

operations for poultry.
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Ashwell et al. (1999) and Kuo (2003) showed that Leptin was an important
hormone for regulation some hormones functions i.e. Leptin play a role in conversion
of T4 hormone to T3 hormone in broilers. Tina et al. (2003) found that relationship
between Leptin, thyroid hormones and regulation of biosynthesis and metabolism in
body, control on body composition and productive and physiological performance for
laying hens.

The physiological and heamatological parameters are good indicator to
predict and estimate productive and reproductive performance in chickens
(Emmerson, 2003).

The goal of this study was to throw a light on the relationship between body
weight, Leptin and thyroid hormones and their effects on productive, physiological

and immunological performance in two local laying hens with different body weight.
MATERIALS AND METHODS

This study was carried out at Al-Serw Poultry Station, Animal Production Research
Institute, Agricultural Research Center, Giza, Egypt.

One hundred and fifty pullets aged 20 wk- old from each of Sinai and Mamourah local
strains were used in this study. Birds were housed separately in an open system. All birds
were reared under the same environmental and managerial conditions during the
experimental period (20-40 weeks of age). They were fed diet containing 16%crude protein

,2650 Kcal ME /Kg diet , 0.40 % available phosphorus and 1.0 % calcium from 20- 24
weeks of age and fed diet containing 17%crude protein ,2720 Kcal ME /Kg diet , 0.45 %
available phosphorus and 3.3 % calcium from 24- 40 weeks of age.

Classification of Strains
At 20 week of age, all females of each strain were weighed and classified

according to the body weight into three groups (50 females per each) (Table 1).

(1) The first group represented high body weight (H) where live body weights of

Sinai strain were over 1300 g. and Mamourah ones were over 1500 g.

(2) The second group of medium body weight (M) where live body weight of Sinai

strain ranged from 1200 to 1300 g. and Mamourah ones ranged from 1400 to 1500 g.

(3) The third group of light body weight (L) where live body weights of Sinai strain

were under 1200 g. and Mamourah ones were under 1400 g.

Each group for each strain was subdivided into 5 replicates, each of 10 females.
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Table 1. Classification of chicken strains according to average body weight at 20

weeks of age.
Parameter Age Sinai Mamourah
(week) H M L H M L
Body *1372.80° | 1276.92° | 1151.55° | 1583.86" | 1464.70" | 1367.27"
weight 20 +3.73 +3.81 +368 | +3.92 +3.85 +3.81
(9)

xabcandd Means + standard deviation in the same row with different letters, differ significantly

(P<0.05).

Productive Performance
Body weight by grams (B.W) and feed consumption (g/ hen/ day) (F.C) were
recorded every four weeks through the whole experimental period. Age and body
weight at sexual maturity, first egg weight, egg number (E.N), egg weight to the
nearest 0.1 g (E.W) and egg mass (E.M) were recorded . At the end of the
experimental period (40weeks of age), 30 eggs from each group were taken for
detecting egg quality traits such as shape index, yolk index, yolk, albumen and shell
weights and percentages, shell thickness (mm) and Haugh units.
Physiological Parameters
Serum constituents
At 40 weeks of age, five laying hens from each group and strain were
randomly chosen, weighed, slaughtered and blood samples were collected in sterile
heparinzed centrifuge tubes. The samples were then centrifuged for 20 min. at 3000
rpm. and serum samples were stored at -20°c until analyzed for calcium
phosphorus, total protein, albumin , globulin, cholesterol , LDL, HDL , total lipids ,
glucose, Leptin , T3, T4, LH and FSH hormones using kits supplied by Daimmond
Diagnostic ( Giza , Egypt ), at Animal Production Research Institute and Animal
health Research Institute laboratories . Birds were eviscerated and carcass traits and
liver, heart, kidney, gizzard, abdominal fat, thymus and spleen were weighed to
nearest 0.1 g and estimated as relative organs weights (organ weight /live body
weight x100).
Immunological estimations
At the end of experimental period, hemagglutination — inhibition (HI) test was
applied for determination of antibodies response in plasma samples according to OIE
manual (2005). After 4 weeks of age immunization of the flock by Lasota vaccine
against Newcastle Disease Virus (NDV) and against Avian Influenza Disease Virus

(AIDV), Commercial ELISA Kits was used for detection the antibodies against
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nucleoprotein and matrix antigens of NDV and AIDV (Biockek B.V, Gouda and Holland).
Hemagglutination- inhibition (HI) test titers ranged as positive if there is inhibition at a
serum dilution of 1/10 (4 log 2).
Statistical Analysis

Data were subjected to computerize two- way ANOVA analysis of variance and
Duncan's multiple range test procedures using SAS (2000). The percentage values
were transferred to percentage angle using arcsine equation before subjected to
statistical analysis. In addition correlations between studied various parameters were

calculated.
RESULTS AND DISCUSSION

- Productive Traits
- Body weight

Body weights for Sinai and Mamourah hens from 24 to 40 weeks old are
represented in Table 2. Generally, this table shows that hens of Mamourah strain
within the same category of weight classification have heavier weights compared with
those of Sinai strain. Also, hens of low weight for Mamourah hens represented
significant (P<0.05) heavier weights compared with that of low weight group for Sinai
strain among all experimented ages. Whereas, hens of Mamourah strain for both high
and medium weight have numerical heavier weight comparable to the same weight
for Sinai hens at all ages except that of the significant differences which observed for
medium weights at 24 — 48 weeks of age.

These results agree with those of Marie et al. (2009) and Kosba and AbdEIl-Halim
(2008) who found that Mamourah strain recorded the heaviest body weight, while
Sinai strain recorded the lightest one compared with Silver Montazah and Gimmizah
strains and other local laying hen strains during a period from 24 to 44 weeks of age.
- Feed consumption

Data in Table 2 showed that hens with high and medium body weights for
Sinai strain significantly (P<0.05) consumed larger amount of feed (g / hen /day)
compared with those for low body weights through the periods between 24 to 40
weeks of age.

While, this observation is true only for Mamourah strain between high and low
groups of weight at the same mentioned age periods. Generally, Mamourah hens
consumed more amount of feed than Sinai ones for the same age periods.

These results are agree with those of Marie et al. (2009) who reported that

Gimmizah , Silver Montazah and Mamourah strains represented higher significant
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(P<0.05) increase of feed consumption (g / hen /day) , respectively compared with
Sinai strain , but Sinai strain has the best feed consumption compared with the other
strains.

- Egg production traits

Results in Table 3 demonstrated that age at sexual maturity was significantly
delayed for birds of low body weight groups of Sinai and Mamourah chicken strains
(178.4 and 173.7 days ) than those for medium weights ( 172.1and 168.9 days) and
those for high body weight ones (170.1 and 166.1 days) , respectively . This may be
due to that the hens with high body weights reach to the physiological maturity earlier
than the smallest weight hens.

Data in Table 3 showed that both high and medium body weight groups
represented significantly (P<0.05) higher body weight at sexual maturity for each
strain and laid significantly larger first egg than the low body weight ones,
respectively.

Results in Table 4 declared that egg weight at all periods showed generally
the similar trend of first egg weight, in which eggs weights increased
significantly(P<0.05) in both the groups of high and medium body weights groups
than the low body weights ones and egg weight was higher in Mamourah strain than
Sinai strain in all periods .

Concerning egg number, it is clear from Table 4 that the low body weights
hens laid fewer eggs during all periods compared with the medium body weights
ones, while the groups of medium body weights laid significantly more eggs than the
high body weights ones.

Table 4 showed that the medium group in the two strains were given the high
significant in egg number and egg mass compared with other groups, Mamourah
strain was give the high egg number and egg mass compared with Sinai strain.

These results agree with those of Marie et al. (2009) who reported that
Gimmizah , Silver Montazah and Mamourah strains represented higher significant
(P<0.05) increase of egg production , respectively compared with Sinai strain .

Also, Kosba and AbdEI-Halim (2008) found that Mamourah strain recorded the
heaviest egg weight and egg mass, while Sinai strain recorded the lightest one
compared with other local laying hen strains as compared at 24 to 44 weeks of age.

- Egg quality

It can be observed from Table 5 that some egg quality traits such as egg
shape index, yolk index, egg weight (g), egg shell weight (g) and shell weight %
were not significantly affected either by chicken strain or body weight. High body

weight for Mamourah strain represented a highly significant increases for albumen
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weight compared with those produced hens with low body weights for both Sinai and
Mamourah strains.

Also, there were significant differences between albumen weight percent for
eggs produced from classified weights for Sinai strain, while, high and medium body
weights for Mamourah strain represented significant increase of albumen weight
percent compared with those for low weight. Regarding shell thickness, both chicken
strains represented the same trend as it significantly (P<0.05) increased for eggs
produced from medium and low body weights compared with those for high body
weight group. It means that egg shell thickness increased with the decrease of egg
weight. Moreover, low body weight for both strains represented the highest
significant increase of Haugh units compared with those for eggs produced from high
and medium body weight groups except those for medium size of Sinai strain.
Irrespective to chicken strain, low and medium body weight hens significantly
produced thicker eggshell compared with those from the high body weight group.
These results in accordance with those reported by El- Labban (2000) who found that
Golden Montazah and Mandarah strains had higher values of albumen weight and
albumen index, while Silver Montazah and Matrouh strains had lower values and he
found different values between four local strains in albumen weight and albumen
index. Besides, Hanafi and Obeidah (1984) found that small egg breeds were
characterized with thicker shell than large egg breeds.

- Physiological parameters

Table 6 shows clearly that birds with low body weight for both chicken strains
represented higher significant (P<0.05) increase of Leptin hormone (ng / ml)
compared with those for high body weight, while the difference with medium size was
significant only for Sinai strain but not for Mamourah. Reverse trends were observed
with T3 and T4 hormones as they significantly decreased according to the decrease of
body weight from high to low sizes , while the medium body weight represented the
intermediate value for both strains. Moreover, low body weight had a higher
significant increase of T3 /T4 ratio, LH (IU/ ml) and FSH (IU / ml) hormones
compared with those for high ones, whereas the medium size represented the
intermediate values for both strains.

Generally, LH and FSH hormones for Sinai and Mamourah strains showed the
same trend of increase with the decrease of body weights from high to medium and
low as observed in leptin hormone values, while thyroid hormone values had an
opposite trend.

These results are in accordance with findings of Bruggeman et al. (2007) who

divided the broiler breeder females to high, medium and low groups according to the
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body weight and they found negative correlation between body weight and Leptin
concentration.

The increase of feed consumption for high body weight birds as demonstrated
in Table 2 could be explained on the light of Leptin hormone decrease in this group
(Table 6). This result is supported by Cassy et al. (2004) who mentioned that Leptin
hormone plays an important role in affecting feed consumption. In addition, Tina et
al. (2003) found a relationship between Leptin, thyroid hormones and regulation of
biosyntheses and metabolism in body, control of body composition and productive
and physiological performance for laying hens. Moreover, Kuo (2003) showed the
important role of Leptin hormone for regulation of some hormones as Leptin plays a
role in conversion of T4 hormone to T3 hormone in broilers.

Results in Table 7 showed that levels of serum calcium, phosphorus, total
protein, albumin and globulin were highest in the low body weight birds followed by
the medium group and the lowest ones in the high body weight group for both
strains. The significant differences between low and high weights were observed in
calcium and phosphorus values for Sinai strain and total protein, albumen and
globulin for Mamourah strain.

The values of these parameters represented the same trend of Leptin
hormone increase with the decrease of body weight as shown in Table 6.Whereas,
glucose, cholesterol, LDL, HDL and total lipids had significantly (P<0.05) decreased
for low body weight group compared with those for high body weight group, while
these parameters were intermediate in the medium body weight group for Sinai and
Mamourah strains. Different authors mentioned the relation between Leptin hormone
and the physiological parameters as stated in current study. Christos and Stergios
(1998) showed that the biology of Leptin secretion and regulation, and the role which
Leptin plays in various physiological and pathophysiological states in the poultry. Also,
Spiegelman and Flier (2001) showed that Leptin displays a high degree of homology
amongst different species and it is also analogous in structure to other cytokines and
it was first identified by its ability to regulate feed intake and body weight via its
actions on the hypothalamus.

- Immune Response
- Against Newcastle Disease Virus (NDV) and Avian Influenza Disease
Virus (AIDV):

As shown in Table 8, both chicken strains represented the same trend of
immune response increase against NDV and AIDV according to body weight with one
exception. Highest significant (P<0.05) records for antibody titers against NDV and
AIDV for both chicken strains were recorded for hens with low body weight compared
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with either high or medium sizes except Sinai strain which did not represent any
significant difference with respect to AIDV between low and medium sizes. It means
that increasing the antibody titter for both vaccines against NDV and AIDV could be
related to the decrease of body weight and the increase of Leptin hormone as shown
in Table 6. These results are keeping with those reported by Cassy et al. (2004) who
mentioned that Leptin hormone plays an important role in formation of
hematopoiesis, granulocytes and macrophages and control organization of activating
red blood cells formations in poultry.

In conclusion, the increase of serum immune globulin levels in low body weight
birds could be related with the increase of Leptin level which in turn could help
immune response increase against other infectious poultry diseases.

- Immune related organ weights

Data in Table 9 showed that the low body weights groups had a significant
increase for spleen and thymus relative weights than other groups in Sinai and
Mamourah strains. This result could be related to the data of immune response in
Table 8 which represented the increase of immune response against NDV and AIDV in
low body weight birds for Sinai and Mamourah strains.

It is worse to mention that available references in this regard are scarce.
-Some internal organ weights

Table 9 shows that high body weight hens had significantly (P<0.05) higher
increase compared with those for low body weight with respect to live body weight
and carcass weight for both strains, whereas these traits for the medium weight hens
were intermediate.

Also, liver weight percent was significantly increased for low body weight hens
compared with those for high body weight ones for each chicken strain, Moreover this
significant increase was observed comparing with those for medium weight of
Mamourah strain and not for Sinai ones. Kidney relative weights were significantly
higher for both high and medium weights compared with those for low body ones for
each experimented strain. Gizzard and abdominal fat relative weights were
significantly highest for high weight hens followed by medium and finally the low ones
with the same significant difference for both strains. Spleen and thymus percents in
the same Table represented the same trend of significant decrease with body weight
increase in both strains except that between high and medium weight of Mamourah
strain.

These results confirm the findings of Bruggeman et al (2007) who found that low
level of Leptin with high body weight, high fat weight % and low liver weight % and

the positive correlation between liver weight and Leptin concentrations suggests that
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the liver may be a major source of Leptin in chickens, also Leptin is found in fat tissue
of mammals and chickens, but in chickens it is also found in the liver.
- Correlation coefficients between body weight, some productive and
physiological parameters

Correlations between body weight, some productive and physiological
performance traits are very useful for improvement these traits and gave knowledge
about relations of productive and physiological performance traits beside it is very
importance over phenotype and genetic correlation in selection program's in laying
hens.

The correlation coefficients (Table 10) between body weight, some productive
and physiological performance traits revealed that, there were a high positive
correlation between B.W and both of E.W and E.M (P<0.01). Also, there was a high
positive correlation between E.W, E.N and E.M, whereas, the negative correlation
(P<0.01) was found between B.W and E.N and between E.N and E.M.

Moreover, Table 10 shows that there were high positive correlations between
B.W and each of T3, T4 hormones, and Chol .While, there were negative correlations
between B.W and each of Lept, LH, FSH hormones and Ca.

High positive correlations were observed between Lept and each of LH, FSH,
Ca and P (P<0.01).

Also, there was positive correlation between T3 andT4 .In addition, the same
trend was observed between T4 and chol. Whereas, a high negative correlation was
found between Leptin hormone and each of T3 and T4 hormones and chol. (P<0.01).
Also, there were negative correlations between either of T3 or T4 hormones and
each of LH and FSH hormones, and high negative correlation (P<0.01) was found
between T4 hormone and Ca and P (P<0.01). Furthermore, there were no significant

correlation between T3 hormone and chol.

Generally, these results are in harmony with those of Tina et al. (2003) who
found a relationship between live body weight and Leptin, thyroid hormones and
some egg production traits for laying hens.

CONCLUSION

In conclusion, the results of the present study proved the relations between Leptin
and thyroid hormones with low body weight of laying hens and they have influence on egg
quality and egg production traits besides improving the physiological and immunological
performance. Therefore, further researches are needed to elucidate the previous mentioned

relations especially for the developed chicken strains.
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Table 2. Body weight and feed consumption of Sinai and Mamourah hens classified

according to body weight.

Parameter Age Sinai Mamourah
s (week) H M L H M L
Body 24 *1472.56° | 1319.34° | 1178.92" | 1636.34° | 1517.66° | 1412.00°
weight +79.11 £72.15 | +69.22 | +83.07 +78.18 +75.55
(9)
b [3 d a a b
28 1533.70 1407.66° | 1285.20° | 1723.44° | 1602.55 | 1505.60
£80.75 +£78.13 | +73.11 | +86.00 +81.30 +79.15
c b a b c
32 1606.15 1518.50 | 1381.71 | 1855.90° | 1687.80 | 1601.44
£82.40 £79.32 d +88.17 +85.36 £80.11
£75.17
b c a b c
36 1708.77 1662.88° | 1463.82 | 1939.35° | 1792.55 1652.81
£85.13 +84.15 d £92.86 +87.09 £83.07
+77.54
b c d a b c
40 1754.35 1695.05° | 1516.77° | 1962.15° | 1838.55 | 1684.92
£86.11 £88.00 | +78.00 | +94.55 +89.03 £84.20
a a a a a a
Feed 20-24 107.75 105.45 104.60 109.15 108.30 106.80
consumption +12.00 £12.00 | £12.00 | £12.00 +12.00 +12.00
(g/hen/day)
24-28 113.52° 11033" | 106.15" | 115.17° | 11053° | 108.33°
+14.17 +13.89 | +13.89 | +14.83 +14.00 +14.28
28-32 120.39° 115.62° | 100.23" | 121.55° | 119.05° | 112.68°
+14.66 +1459 | +14.18 | +15.07 +14.87 +14.64
a [3 [3 a b d
32-36 123.77 117.38 112.09 124.30 121.19 115.52
+15.42 +1460 | +1459 | =+15.71 +15.20 +14.73
a b d a b [3
36-40 126.57 119.85 114.70 127.25 122.67 117.40
+15.95 +16.14 | +14.77 | +16.00 +15.82 +14.80

xabcandd Means + standard error in the same row within each strain with different letters, differ significantly
(P<0.05).

H: High body weight.

M: Medium body weight.

L: Low body weight.
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Table 3. Age and body weight at sexual maturity and weight of first egg for Sinai

and Mamourah hens classified according to body weight.

Parameters Sinai Mamourah
H M L H M L

Age at sexual maturity | *170.06° | 172.15° | 178.47° | 166.11° | 168.92° | 173.70°
(day) +9.11 +9.11 +9.11 +9.11 +9.11 +9.11

Body weight at sexual | 1481.15° | 1323.76° | 1208.80° | 1682.00° | 1539.07° | 1465.90°
maturity (g) +80.22 +73.55 +71.37 +85.08 +79.42 +76.60
. . b b b

Weight of first egg (g) | 38.26° 36.50 35.03° 39.15° 37.60 36.77

+1.20 +1.20 +1.20 +1.20 +1.20 +1.20

xa,b,cdande

significantly (P<0.05).

H: High body weight.
M: Medium body weight.
L: Low body weight.

Means + standard error in the same row within each strain with different letters, differ

Table 4. Egg production traits for Sinai and Mamourah hens classified according to

body weight through the experimental periods.

Parameters Period Sinai Mamourah
(week)
A M L H M L
Egg weight 24-28 | x3895° | 37.11° | 3632° | 40.02° | 3855" | 37.15°
(€)) +2.85 +2.85 +2.85 +2.85 +2.85 +2.85
b b b
28-32 40.06 39.77° | 39.15 | 4250° | 40.36 40.61
+3.14 £3.14 +3.14 +3.14 +3.14 +3.14
b b b
32-36 42.80 41.60 41.08° | 45.18" | 44.39° | 42.03
+3.33 333 | 333 +3.33 333 | 333
36-40 45.17 44.95 4257 | 48.16° | 46.51 43.88°
£3.60 360 | 360 £3.60 +3.60 +3.60
Overall 41.75° 40.85 39.78° | 43.97° | 42.45° | 40.92
mean :I:3.30b +3.30 +3.30 i3.30b +3.30 13.30b
Egg number 24-28 13.36 1455° | 1271 14.30 15.02° | 13.41
(egg/period) 093 £0.93 £0.93 £0.93 £0.93 093
28-32 15.81 16.20 1486° | 16.20 17.47° | 15.93
:I:1.05b :i:1.05b :|:1.05b +1.05 +1.05 +1.05
32-36 17.60 18.37 17.20 19.91° | 2036° | 19.05°
+1.41 +1.41 +1.41 £1.41 +1.41 +1.41
b b
36-40 20.30 21.76° | 20.01 21660 | 22.81° | 21.71°
+1.62 £1.62 +1.62 +1.62 +1.62 +1.62
Overall c b c a a P
16.76 17.72 16.20 18.02 18.92° | 17.52
mean 11.22b +1.22 11.22d +1.22 +1.22 +1.22
Egg mass 2428 | 52037 | 530.95 | 461.63° | 572.29° | 579.02° | 498.18"
(9) 121.82b 121.82b +21.82 +21.82 +21.82 121.82b
28-32 633.35 644.95 | 581.77° | 688.50° | 705.09° | 646.92
42603 | #2603 | +26.03 | +26.03 | £26.03 | *26.03
3236 | 753.28" | 764.19° | 706.58° | 899.53° | 903.85 | 800.67
2811 | #2811 | #2811 | +28.11 | *28.41 | *28.11
3640 | 91695 | 978.11 | 851.83 | 1043.15 | 1058.00 | 957 63
2066 | £29.66 | £29.66 | o | | *29.66
Overall [ 705099° | 731.80° | 650.45 | 800.87° | 811.49° | 724.60"
mean +28.55 | 42855 | +28.55 | +28.55 | +28.55 | £28.55

*3,b,c and d Maans + standard error in the same row within each strain with different letters, differ

significantly (P<0.05).
H: High body weight.

M: Medium body weight.

L: Low body weight.
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Table 5. Egg quality traits for Sinai and Mamourah hens classified according to body

weight.
Parameters Sinai Mamourah
H M L H M L
Shape %67.95° | 68.17° | 67.88" | 68.55" | 69.23" | 68.11°
Index +3.15 | £3.15 | +3.15 | #3.15 | %3.15 +3.15
Yolk 50.11° | 49.92% | 49.56° | 50.237 | 49.81% | 49.78°
Index 230 | £2.30 | +2.30 | +2.30 | +2.30 +2.30
Yolk 15.96" | 15.80° | 15.41% | 16.03% | 15.88" | 15.48°

weight (g) +1.10 | #1.10 | #1.10 | +1.10 | #1.10 +1.10

Albumen 23.46% | 22.80™ | 22.55° | 25927 | 23.71™ | 22.18"

weight (g) +1.44 | +1.44 | +1.44 | +1.44 | +1.44 +1.44

Shell 6.75" 6.35" 6.61° 6.93° 6.72° 6.22°
weight (g) +0.54 | +0.54 | +0.54 | +0.54 | =+0.54 +0.54

a

Shell 15.35" | 13.61° | 13.75 14.19% | 14.52° | 14.44°
weight (%) +0.95 | +0.95 | £0.95 | +0.95 | +0.95 +0.95

a

Yolk 3457° | 35767 | 36.19° | 33.79° | 34.29"° | 35.88°
weight (%) | +1.82 | +1.82 | +1.82 | +1.82 | +1.82 | +1.82

Albumen 50.08" | 50.92 | 50.06° | 52.02" | 51.19° | 49.68"

weight (%) +2.02 +2.02 +2.02 +2.02 +2.02 +2.02

Shell 0305° | 0.374" | 039" | 0.315° | 0.362" | 0.388"
thickness +0.03 | +0.03 | +0.03 | +0.03 | +0.03 | +0.03

(mm)

Haugh 86.00° | 87.00° | 88.00° | 85.00° | 86.00° | 88.00°

units +2.13 | 213 | #2143 | #2143 | 213 | £2.13

*aandb Means + standard error in the same row within each strain with different letters, differ
significantly (P<0.05).
H: High body weight.
M: Medium body weight.
L: Low body weight.
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Table 6. Serum hormones for Sinai and Mamourah hens classified according to body
weight at end of the experimental period.

Parameters Sinai Mamourah
H M L H M L
Leptin *1.342° %1.507 " 1.826° 1.230° 1.685" 1.752°
(ng/ml) +0.15 +0.15 £0.15 +0.15 +0.15 +0.15
T3 155.00° 137.40" 109.00° 155.20° 138.80" 100.40
(ng/ml) +5.37 +5.37 £5.37 +5.37 +5.37 +5.37
T4 475.15° 450.00" 373.00° 482.11° 456.00" 372.00°
(ng/ml) +11.55 +11.55 +11.55 +11.55 +11.55 +11.55
Ratio 3.065° 3.275" 3.422" 3.106° 3.285" 3.705°
T3:T4 £0.04 £0.06 +0.03 +0.04 +0.05 +0.08
c b a b b a
LH 0.326 0.435 0.770 0.400 0.466 0.791
(1U/ml) +0.03 £0.04 £0.06 +0.04 +0.05 +0.06
FSH 1.553° 1.941° 2.428" 1.650° 2.023" 2.622°
(1U/ml) +0.12 +0.12 +0.15 +0.12 +0.13 +0.14

*2,bandc Means + standard error in the same row within each strain with different letters, differ significantly
(P<0.05).

H: High body weight.

M: Medium body weight.

L: Low body weight.
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Table 7. Serum constituents for Sinai and Mamourah hens classified according to

body weight at end of the experimental period.

Parameters Sinai Mamourah
H M L H M L
Calcum | *11.45° | 13.66° | 14.55° | 11.17° | 13317 | 13.38°
(mg/d) +142 | +1.42 | +1.42 | 142 | 1.4 +1.42
Phosphorus | 4.33° | 5.57° 6.08° 561° | 5.73° 6.15"
(mg/d) +0.32 | +032 | +032 | 032 | %0.32 +0.32
Total protein | 4.85° | 4.96° | 538° | 471° | 553° 6.19"
(g/dl) +029 | +0.29 | +0.29 | 029 | +0.29 +0.29
Albumin 3.11° | 320° | 347 | 3.00° | 3.72% 4.13°
(g/dl) +025 | +0.25 | +0.25 | +0.25 | +0.25 +0.25
Globulin 174" | 1.76™ | 191" | 162" | 1.81° 2.06°
(g/dl) +0.09 | +0.09 | +0.09 | 0.09 | =%0.09 +0.09
Glucose | 182.73° | 169.15° | 165.77° | 178.11% | 167.00° | 156.80°
(mg/dl) +622 | +6.22 | +6.22 | 622 | 6.2 +6.22
Cholesterol | 212.39% | 163.21° | 153.66" | 225.97° | 160.89° | 125.37°
(mg/dl) +571 | 571 | +571 | %571 | #5.71 +5.71
LDL 145.41° | 119.18° | 118.80" | 151.02% | 113.62° | 84.11°
(mg/dl) +3.07 | +3.07 | +3.07 | +3.07 | %3.07 +3.07
HDL 66.98° | 44.03" | 34.86° | 74957 | 47.27° | 41.26°
(mg/dl) +2.66 | +2.66 | +2.66 | +2.66 | +2.66 +2.66
Total lipids | 741.22° | 687.08" | 593.54° | 720.54° | 665.38" | 638.80"
(mg/dl) 11328 | +13.28 | £13.28 | £13.28 | +13.28 | +13.28

*a,bandc Means + standard error in the same row within each strain with different letters, differ significantly

(P<0.05).

H: High body weight.

M: Medium body weight.

L: Low body weight.
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Table 8. Immune response against Newcastle Disease Virus (NDV) and Avian
Influenza Disease Virus (AIDV) for Sinai and Mamourah hens classified

according to  body weight at end of the experimental period.

Immune Sinai Mamourah
response
H M L H M L
Against %148.18° 169.55" 186.30" 151.09° 172.88" 192.15°
+10.15 +10.15 +10.15 +10.15 +10.15 +10.15
NDV
Against 6.28° 8.54" 871" 6.78° 8.06" 9.00°
£1.17 +1.17 +1.17 +1.17 +1.17 +1.17
AIDV

xabandc Means + standard error in the same row within each strain with different letters, differ significantly
(P<0.05).
H: High body weight.
M: Medium body weight.
L: Low body weight.

Table 9. Live body weight, carcass weight and relative organs weights for Sinai and
Mamourah hens classified according to body weight at end of the

experimental period.

Parameters Sinai Mamourah
H M L H M L

Body weight | x172855° | 1657.11° | 1471.88" | 192630 | 1786.07° | 1675.91°
(9) +15.66 +15.66 +15.66 +15.66 +15.66 +15.66

Carcass weight | 1740.84" | 1193.69° | 991.44° | 1281.35° | 1168.86 | 1105.10°
(9) +9.18 +9.18 49.18 49.18 +9.18 49.18
Liver % 2.16° 357" 372" 263" 2.80° 361"
+0.33 +0.33 +0.33 +0.33 +0.33 +0.33
Heart % 0.75" 0.69° 0.61° 0.77° 0.71° 0.62°
+0.05 +0.05 +0.05 +0.05 +0.05 +0.05
Kidney % 1.01° 0.96" 0.85° 1.12° 0.98" 0.87"
+0.07 +0.07 +0.07 +0.07 +0.07 +0.07
Gizzard % 297" 261" 2.36° 3.01° 2.75° 2.35°
+0.26 +0.26 +0.26 +0.26 +0.26 +0.26
Abdorminal fat 221" 1.81° 1.27° 238" 1.93° 1.32°
%o +0.21 +0.21 +0.21 +0.21 +0.21 +0.21
Spleen % 0.23° 0.26° 0.29” 027" 0.27° 030"
+0.03 +0.03 +0.03 +0.03 +0.03 +0.03
Thymus % 0.30° 035" 0.38" 031° 0.34" 0.40°
+0.04 +0.04 +0.04 +0.04 +0.04 +0.04

*3 bandc Maans + standard error in the same row within each strain with different letters, differ
significantly (P<0.05).
H: High body weight.
M: Medium body weight.
L: Low body weight.
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Table 10. Phenotypic correlation between body weight and some productive and
physiological performance parameters between average of Sinai and
Mamourah hens classified according to body weight at the end of
experimental period.

BW | EW | EN | EM [ Lept | T3 | ™ | LH | FSH | ca P | Chol

BW | _
XX

EW | 0.75 _
X *

E.N 0._18 0.19 _

E3

- ** | 0.36
EM | 058 | gg5 | -

3 XX ok

Lept - ns 0.65 -

Pl o3g | 01 0.46
XX XX
0.36 )% )% *k -

T3 021 | 025 | 028 | 069 | -
XX EE3
0.40 *k * *k - *k

T4 036 | 0.19 | 027 | 080 | 0.62 | -

E 3
B2 B2 B2 ** *xk

-0.35 *%
LH 0.30 | 0.70 | .50 0.54 0.21 0.532

B3

B3 k% F3 3 k% B33 k3
FsH | -0.28 | 0.28 | % | %5 | 061 | 040 | 029 | 047 | _
L %k
022 | M| e ol 036 | * * ns_ | ns
Ca 035 | 0.6 | 0-0 012 | o33 | 0.05 | 0.06 | -
%% XX %% *
P 025 | =*x | 0.51 *k 0.52 * 0.16 | ns ns ns
0.17 0.42 0.16 - 0.04 | 0.07 | 0.07 -
0*3(6 g k% k% _60'4(,6 0n254 k% k% k% k% ns
Chol | =2 1 0521 940 | 034 | 2% 1 039 | 036 | 036 | 034 | 008 | -
* P <0.05 ** P <0.01 ns = non significant
B.W: Body weight E.W: Egg weight E.N: Egg number E.M: Egg mass
Lept: Leptin hormone T3: T3 hormone T4: T4 hormone LH: LH hormone
FSH: FSH hormone Ca: Calcium P: Phosphorus Chol: Cholesterol
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