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Abstract: 4 rotal number of 270 female and 27 male at 20 weeks of age, from Golden
Montazah were randomly distributed into nine equal groups .Hens were individually rearing
under the same hot climate condition to study the effect of dietary sodium bicarbonate and
potassium chloride supplementation on acid-base balance, plasma electrolytes and
aldosterone hormone for Golden Montazah hens.

The strain classificated into nine groups of three replicates each:

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

2-The second group hens fed egg production diet with 0.25% sodium bicarbonate
supplementation. _

3-The third group hens fed egg production diet with 0.50% sodium bicarbonate
supplementation.

4-The fourth group hens fed egg production diet with 0.2% potassivm chloride
supplementation.

5-The fifth group hens fed egg production diet with 0.3% potassium chloride supplementation.

6-The sixth group hens fed egg production diet with 0.25% sodium bicarbonate plus 0.2%
potassium chloride supplementation.

7-The seventh group hens fed egg production diet with 0.25% sodium bicarbonate plus 0.3%
potassium chloride supplementation.

8-The eightieth group hens fed egg production diet with 0.50% sodium bicarbonate plus 0.2%
potassium chloride supplementation.

9-The ninth group hens fed egg production diet with 0.50% sodium bicarbonate plus 0.3%
potassium chloride supplementation,

These groups were taken along the experimental period which lasted four months
during summer season, the temperatures degree were over 30°C during the experimental
period and taken some productive, physiological and immunological parameters. The obtained
data revealed the following results:

Dietary sodium bicarbonate a t 0.25%, 0.50% and potassium chioride at 0.2%, 0.3%
supplementation alone and combination between there give good and positive effects on body
weight, feed conversion, egg production, egg quality, ﬁzrnlily/ and hatchability % compared
with the control group.
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Dietary sodium bicarbonate at 0.25%, 0.50% and potassium chloride at 0.2%, 0.3%
supplementation alone and combination between there give positive effects on acid —base
balance, electrolytes and aldosterone hormone in plasma, cholesterol and total lipids were
decreased in egg yolk compared with the conirol group . '

Dietary sodium bicarbonate at 0.25%, 0.50% ard potassium chloride at 0.2%, 0.3%
supplementation alone and combination between there give high antibody titters against
Newcastle and Influenza diseases and some immuno blood compositions compared with the

control group.

Using sodium bicarbonate at 0.25%, 0.50% and potassium chioride at 0.2%, 0.3%
supplementation alone or their combinations was improved some (raits of productive,
physiological and immunological performance for Golden Montazah hens under hot climate

condition.

INTRODUCTION

In hot climate, poultry production is
generally reduced, due to the rise in
environmental temperature. Heat stress in
birds cause many biochemical and
physiological changes such as: Shift in acid-
base balance, hyperthermia, increased of O
and production of CO,, increased production
of free radical and corticosterone. (Mebta and
Sbingari, 1999).

Physiological feed additives are those
that help the normal development of
physiological functions or that make up for
their deficiencies {Peris and Calafat, 2005).

In that, sodium bicarbonate and
potassium chloride supplementation as
physiological feed additives these are playing
an important role for regulates the blood
pressure, chemical management of acid-base
balance and using for anti heat stress,
Therefore, one of the best methods used to
control heat stress is the chemical
management of acid-base balance by
supplementing feed or water with different
electrolyte salts such as sodium bicarbonate
(NaHCO4), potassium chloride (KCl),
calcium _chloride (CaC;), and ammonium
chloride (NH4C!) (Teeter et «of, 1985;
Branton et al, 1986; Boregs, 1997, and
Ahmad er al, 2005).These electrolytes, in
different amounts and proportions, proved
the beneficial effect on the productive
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performance for laying hens under different
heat stress regimens,

Genedi (2000) reported that adding
anti-stressors  (NaHCOs;, KCI) to drinking
water of Leghon and Matrouh hens
improved body weight gain and significantly
increased the Hb% under heat stress
condition. Also, using only NaHCO;
supplementation increased PCV values for
these hens.

_ Also, El-sheikh and Salama (2010)
found that using 100 mg NaHCoj; or 75 mg
KCl per liter water could be beneficial for
local - laying hens under hot summer
condition of Egypt to get the best laying
performance and egg quality.

Yin et al. (2001) observed that adding
0.3% NaHCO; as water supplementation
significantly improved egg laying rate, egg
weight and egg mass for ISA Brown laying
hens.

Badran (2003) demonstrated that
sodium bicarbonate supplementation at levels
of 2, 3-and 4% caused a significant increase
in total plasma protein, globulin, sodium,
calcium and phosphorus compared to those
of the control group, Also sodium
bicarbonate supplementation at levels of 2, 3
and 4% caused no effect on plasma T3
hormone concentration for local laying hens.
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Diets formulated with high anion
contents (chloride: Cl 7) decreased blood pH
and caused an academia in broilers.
Similarly, high dietary cation contents
(sodium: Na®, potassium: K") increased
blood pH and resulted in alkalemia (Ahmad
and Sarwar, 20006).

Sodium deficiency or the
administration of aldosterone suppresses the
immune response of neural injury, resulting in
attenuation of peripheral gustatory function.
Also, these additives showed a potential key
link among downstream consequences of
sodium imbalance, taste function, and immune
activity (Guagliardo et al.,, 2009). Aloes the
same line, aldosterone is an adrenal hormone
that regulates sodium, fluid, and potassium
balance. Jerome Conn first described the
syndrome of autonomous and excessive
aldosterone secretion or "primary
aldosteronism.” Contrary to the historical
belief, recent studies indicate that primary
aldosteronism is a common cause of

MATERIALS AND METHODS |

This study was conducted at El-
Fayum Poultry Production Research Station,
Animal Production Research Institute,
Agricultural Research Center, Egypt. A total
number of 270 hens plus 27 cocks from

Golden Montazah strain of 20 weeks old

were equally divided into 9 groups of 3
replicates (10 hens+1 cock each) and housed
in individual cages. These groups were taken
along the experimental period which lasted
four months during summer season under hot
climate condition over 30 ° in whole
experimental period.

Classification of groups:

The experimental diets were offered
for the one strain (270 hens +27cocks) from
20-40 weeks of age as follows:

1-The basal diet without any supplement
serves as a control diet
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hypertension with a prevalence of 5-10%
among general hypertensive patients. Various
animal models have demonstrated that
aldosterone in association with a high salt diet
results in target-organ inflammation and
fibrosis. {(Gaddam et al., 2009).

Also, aldosterone hormone is an
important regulator of Na (+) and K (+)
transport in the distal nephron modulating the
surface expression of transporters through the
action of the mineral corticoid receptor as a
ligand-dependent transcription factor as it
stimulates the rapid activation of protein
kinase-based  signalling cascades that
modulate the genomic effects of the hormone
{Thomas er al., 2008),

The present study was designed to
assess the effect of dietary sodium
bicarbonate and  potassium  chloride
supplementation on acid-base balance,
plasma electrolytes and aldosterone hormone
in Golden Montazah hens under hot climate
condition.

(T1).The nutrient compositions of the
control egg production diet presented in
Table (1).

2-The second group hens fed egg
production diet with 0.25% sodium
bicarbonate supplementation (T2).

3-The third group hens fed egg
production diet with 0.50% sodium
bicarbonate supplementation (T3).

4-The fourth group hens fed egg
production diet with 0.2% potassium
chloride supplementation (T4).

5-The fifth group hens fed egg
production diet with 0.3% potassium
chloride supplementation (T5).

6-The sixth group hens fed egg
production diet with 0.25% sodium
bicarbonate plus 0.2% potassium
chloride supplementution (T6).
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7-The seventh group hens fed egg

production diet with 0.25% sodium
bicarbonate plus 0.3% potassium
chloride supplementation (T7).

8-The eightieth group hens fed egg

production diet with 0.50% sodium
bicarbonate plus 0.2% potassium
chloride supplementation (T8).

9-The ninth group hens fed egg
production diet with 0.50% sodium
bicarbonate plus 0.3% potassium
chloride supplementation (T9).

Productive performance measurements:

Traits included weight gain (WG),
egg number (EN), egg weight (EW), egg
mass (EM), feed consumption (FC), feed
efficiency (FE) and some reproductive
performance. EM was calculated as gram egg
per hen per experimental period. FC was
calculated as gram feed per hen per day. FE
was calculated as gram feed consumed per
gram egg produced. At 6" and 12" weeks of
the experiment, a total number of 180 eggs
(20 eggs from each treatment) were taken to
determine egg quality (EQ).

After 8 weeks from beginning of the
experiment, a total number of 1350 eggs (50
eggs from each replicate/week) were
incubated to evaluate the reproductive traits
of hatchability and fertility eggs percentage
(HE and FE).

Some physiological, environmental and
immunolegical traits:

At the end of the experimental period,

"blood samples were taken (10 from each

treatment) into tubes for estimate blood pH
using pH meter.

The body temperature, respiratory
rate, house humidity and litter ammonia were
taken at the end the experimental period
intervals. Indoors ambient temperature and
humidity were recorded at the end of the
experimental period, and the averages were
estimated in the International Research
Central. At the same time, blood samples

288

were taken(10 from each trcatment) into dry
clean centrifuge tubes containing drops of
heparin , centrifuged at 4000 rpm for 15
minutes and the clear plasma was separated,
and stored in deep freezer at — 20°C.

Blood constituents including some
plasma electrolytes Na, K, Cl, Ca, P and
some enzymes ALT, AST, Acid and alkaline
phosphatase enzymes and Total protein,
Albumin, Globulin and some hormones T3,
T4 and aldosterone hormone  were
determined by commercial kits at Animal
Production Research Institute, Ministry of
Agriculture, Giza, Egypt.

After measuring the egg quality, 5
yvolk samples from each treatment were
separated from the broken eggs, and
extracted to determine yolk parameters
according to Folch er «l. (1957). Yolk
cholesterol, Low density lipoprotein (LDL)
and total lipids were determined using a
suitable commercial kit. High density
lipoprotein  (HDL) concentration of each
assayed yolk sample was calculated by
subtracting the LDL value from its total
cholesterol. Yolk samples were determined
by commercial kits at Animal Production
Research Institute, Ministry of Agriculture,
Giza, Egypt.

At 36 and 40 weeks of age,
hemagglutination-inhibition (HI) test was
applied for determination of antibodies
response in plasma samples according to OIE
Manual (2005). Afier 2 weeks of
immunization of the flock by Lasota vaccine
against Newcastle Disease Virus (NDV) and
against Avian Influenza Disease Virus
(AIDV).

Commercial ELISA 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).

Hematocrit volume was estimated by
using the microhematocrit method according
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to Bauer (1970). Blood samples were packed
in heparinzed capillary tubes sealed at one
end and the tubes were centrifuged in a
microhematocrit centrifuge at 12000 rpm for
5 minutes and the micro-capillary reader
estimated the packed cell volume.
Hemoglobin (Hb) concentration was
estimated in gm/100 ml blood by using
photoelectric Hemoglobinometer according
to Singh (1983). The Red blood cells (RBCs)
counted (x 10° mm®) by hemocytometer
using the method of Bauer (1970), M.C.V,,

RESULTS AND DISCUSSION
1- Productive traits:
1-1-Body weight gain:

Table (2) shows that treatments had a
significant (P<0.05) effect on body weight
gain in all treatments which was improved
compared with that of the control group,
whereas, the group for 0.2 % KClI only (T4)
and that fed 0.25 NaHCO;+ 0.2% KCI (T6)
inclusion give little increase during the
experimental period. Also, values of body
weight gain were increased in all groups fed
0.25 NaHCO; +0.3% KClI (T7) or 0.50
NaHCO; +0.2% KClI (T8) inclusion
compared with the control group through the
whole experimental periods.

The higher body weight gain by the
electrolytes (NaHCO; or KCI) groups may be
attributed to the partial correction in acid-
base balance or to the increase in water
intake, which act as a heat sink and give good
feed metabolism in these hens.

These results agree with that of
Mushtaq et al.,, (2000) who added sodium
bicarbonate 4% to diet of laying hens, kept
under 30-33°, they found that live weight
gain was greatest in hens compared with that
of the control group .

Genedi (2000) reported that adding
anti-stressors (NaHCOs;, KCl or NaHCOs+
KCl) to drinking water improved body
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M.CH. and M.CH.C. were calculated
according to Mangrum (1975).

Statistical analysis:

Data were subjected to computerize
one- way analysis of variance and Duncan's
multiple range test procedures using SAS
(2001). The percentage values were
transferred fo percentage angle using arcsine
equation before subjected to statistical
analysis.

weight gain( for heat stressed hens of
Leghorn and Matrouh.

Sayed and El-Manylawi (2003)
showed that adding 1% KCl, 1% NaHCO;
and 1% NH4CI or commercial electrolytes
(Pharaday) to the diets of one-day-old Arbor
Acres broilers increased body weight and
improved feed conversion.

On the other hand, El-Sheikh and
Salama (2010) found that using 100 mg
NaHCO; . or 75 mg/l. water did not
significantly affect body weight change
values as compared to that of the control
group. Also, Badran (2003) found that
sodium bicarbonate supplementation at levels
of 2, 3 and 4% did not effect on body weight
or weight gain.

1-2-  Feed
efficiency:

Table (2) illustrates the effect of
feeding diets containing different levels of
Sodium bicarbonate and Potassium chloride
on feed consumption. The groups fed diets of
the high levels of sodium bicarbonate and
potassium chloride alone and combinations
gave lower values of feed consumption than
the control group throughout all period.

Our data obtained in Table (2)
showed that all groups fed sodium
bicarbonate and potassium chloride alone or
combinations were improved and give the
best values of feed efficiency compared with

consumption and feed



M.S.H. Hassan; et ol.

control group during the whole experimental
periods.

The lower feed consumption by the
electrolytes (NaHCO; or KCI) groups may be
attributed to the partial correction in acid-
base balance or to the increase in water
intake, which act as a heat sink, and
depression of activity of birds during rearing
these birds under hot climate condition
during summer months.

These results are in agreement with
findings of Junqueira et al, (2000) who
reported that feed consumption values was
decreased as NaHCO3 inclusion increased
from 067 to 2.56 % in the diet of
commercial laying hens. Attlla er al., (2002)
showed that supplementing drink water with
NaHCO;, KCl or NaHCOs;+ KCI, feed
consumption was decreased of hens exposed
to high environmental temperature34°c for 4
continuous hours daily followed by 22°% to
24°c normal temperature throughout three
months.

Also, Badran (2003) found that there
are no significant differences between the
control and treatments of 2 or 3 % NaHCO,
supplementation in the amounts of feed
consumption, where, the lowest feed
consumption  value was significantly
obtained when - 4 %  NaHCOs
supplementation was used.

Sayed and El-Manylawi (2003)
showed that adding 1% KCI, 1% NaHCO;
and 1% NH4Cl or commercial electrolytes
(Pharaday) to the diets of one- day - old
Arbor Acres improved feed conversion
values.

On the other hand, EL-Sheikh and
Salama (2010) illustrated that feed
consumption values were increased by both
levels of NaHCO, (75 and 100 mg/L water)
and give the best values of feed conversion
compared with those of the control group.

1-3-Egg number, egg weight and egg mass:

Main egg production traits (egg
number, egg weight and egg mass) showed
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significant (P<0.05) differences among the
most treatments (Table 3). The groups fed
diets of the high levels of sodium bicarbonate
and potassium chioride alone and
combination gave higher values of egg
production traits than the control group
during the total period for Golden Montazah
laying hens from 24 to 40 weeks of age.

Our data obtained in Table (3) shows
that all groups fed scdium bicarbonate and
potassium chloride alone or combinations
were improved and increased egg number,
egg weight and egg mass. Also, increasing
sodium bicarbonate and potassium chloride
in diets resulted in increasing egg production
and group fed diets of 0.50 NaHCO; +0.3%
KCI (T9) increased egg weight and egg mass
as compared to the control group during the
all periods.

The higher values of egg production
traits by the electrolytes (NaHCQ; or KCl)
groups may be attributed to the partial
correction in acid-base balance or to the
increase calcium metabolism, and high levels
of some cations (Na +K) in blood improving
ovary and oviduct for egg production in these
hens. Also, the groups fed sodium
bicarbonate and potassium chloride alone or
their combinations that improved Golden
Montazah  laying  hens  productive
performance with changing dietary Na®, K*
and CI' levels might be due to the
normalization of blood pH and blood
clectrolyte balance.

‘Similar reports were noted by Attlla
et al., (2002) who found that supplementing
drink water with NaHCOQO;, KCl or
NaHCO;+ KCl improved egg number of
hens exposed to high environmental
temperature34°C for 4 continuous hours
daily followed by 22°C to 24°C normal
temperature throughout three months .

However, Yin et «f., (2001) observed
that adding 0.3% NualHCO; as water
supplementation significantly improved egg
laying rate, egg weight and egg mass for ISA
Brown laying hens.
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Also, Genedi (2000) reported that
adding potassium chloride (KCI) to drink
water increased egg number, but the using of
sodium bicarbonate (NaHCO;) increased the
egg weight for Matrouh hens. Also, using
mixture of NaHCO;+ KCl significantly
increased the egg number and egg mass, but
using KCl alone increased egg weight for
Leghom strain during exposed hens to heat
stress.

On the other hand, ElSheikh and
Salama (2010) reported that using of 100 mg
NaHCO; or 75 mg KCIL water did not
significantly affect egg number values as
compared to those of the control group for
Dokki-4 laying hens during summer season.

Also, Nizamettin er al, (2005)
suggested that there was no need for
supplementation of sodium bicarbonate and
Potassium carbonate into practical laying
hens diets during peak production, these
results are different with our finding due to
different in egg production period and strain
of bird as well as dietary electrolyte balance
(DEB) propettics.

However, Badran (2003) found that
sodium bicarbonate supplementation at levels
of 2, 3 and 4% did not affect egg production

or egg weight,
1-4- Hatching characteristics:

Table (4) shows that all groups fed
diets of sodium bicarbonate and potassium
chloride alone or their combinations were
improved and recorded the best values of
fertility and hatchability percentage and did
not significantly (P<0.05) affect on chick
weight (g) .This increment was increased
with increasing either sodium bicarbonate or
potassium chloride level compared with the
conirol group at the end of the experimental
period.

These results agree with those El-
Sheikh and Salama (2010) who reported that
using 100 mg NaHCO; or 75 mg KCVL
water recorded a significant increase in
fertility and hatchability percentage, as well
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as chick weight (g) was significantly
increased as compared to the control group
for Dokki-4 laying hens during summer
season.

1-5-Egg quality:

Table (5) shows that significant
differences in some egg quality paramcters,
Using sodium bicarbonate and potassium
chloride alone or their combinations
significantly increased shell weight, shape
index, shell thickness and Haugh units, while
other egg quality parameters were not
affected by the dietary treatments for Golden
Montazah laying hens at the end the
experimental period.

The higher values of shell weight and
shell thickness by the electrolytes (NaHCOs
or KCI) groups may be attributed to the
partial correction in acid-base balance or to
the increase of some cations (Na +K) in
blood and these cations plays an important
role for improving calcium metabolism and
in eggshell formation in these laying hens.

Similar results was obteined by
Badran (2003)who found that Sodium
bicarbonate supplementation 2, 3 and 4%
caused a significant increase in shell
percentage and shell thickness for local
laying hens. Also, Gezen er al, (2005)
reported that a moderate dietary electrolyte
balance (DEB) 256 ME 4/Kg can improve
egg shell quality.

Using NaCO; and KClI in these study
resulted to improve egg quality, This results
agrees with that reported by Chen and
Balnave (2001) who reported an optimal
activity of carbonic anhydrate that plays an
important role in eggshell formation in
slightly alkaline medium, Moreover, an
excessive Chloride intake limited calcium
transports fo shell gland lumen, using young
hens at 32 week of age.

However, Genedi (2000) found that
adding KCl to drinking water increased the
overall mean of egg weight, shell weight and
shell thickness for the hcat stressed hens in
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Leghom strain, but using NaHCO;+ KClI
significantly increased the overall means of
shell weight, shell thickness, yolk index and
Haugh units for Matrouh strain.

These results are in agreement with
findings of EL-Sheikh and Salama (2010)
who found that using of 100 mg NaHCQ; or
75 mg KCVL water did not significantly
affect shell weight, albumin weight, yolk
weight, yolk index and Haugh units score,
but albumin weight and yolk weight were
significantly affected by NaHCO; or KCl
supplementation in drink water only as
compared to the control group in July month
compared to June and August months during
the total period-for Dokki-4 laying hens
during summer season at 24 to 36 weeks of
age. Also, using of 100 mg NaHCO; or 75
mg KCV/L water could be beneficial for local
laying hens under hot summer condition of
Egypt to get the best laying performance and
egg quality.

Also, Dai and Bessei (2007) found
that egg shell thickness, egg shell strength
was not accepted by 0.2 and 0.4 % KCi
supplementation.

2- Some physiological and environmental
characteristics:

Effect of dietary sodium bicarbonate
and potassium chloride supplementation on
blood pH, body temperature, respiratory rate,
litter ammonia and house humidity are
illustrated in Table (6).Results shows that
adding of sodium bicarbonate and potassium
chloride alone or their combinations into
diets decreased the blood pH to be nearly as
the normal pH for the control group.

The groups fed egg production diet
with the electrolytes (NaHCO; and KCI) may
be attributed to carbonated feed provides a
source of carbon dioxide (CO-) and H',
which corrected the acid-base in balance
during respiratory alkalosis.

This result agree with those of Genedi
(2000) who found that using NaHCOs, KClI
or mixture of them for heat stressed hens
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from two strains Leghorn and Matrouh low
decreased the blood pH compared with the
control group and give good blood acid- base
balance in all groups for commercial and
local strains.

Also, data in (Table 6) shows that all
hens in groups fed sodium bicarbonate and
potassium  chloride alone or their
combinations did not affect body temperature
and house humidity. Also, respiratory rate
and litter ammonia decreased significantly
(P<0.05) in groups fed sodium bicarbonate
and potassium chloride alone or their
combinations compared with the control
group at the end of the experimental period.

These results agree with Dai and
Bessei (2007) who found that body
temperature was not accepted by 0.2 and 0.4
% KCL.

In addition, the same trend was
observed with Genedi (2000) who exposed
two layer strains (Leghorn and Matrouh) to
heat stress ranged from 32.5 to 34° for four
continues hours daily followed by 22 to
24°C, with 0.65 % NaHCO; as a water
supplementation had no significantly effect
on body temperature for both strains .

Mushtaq et af. (2000) observed that
adding NaHCO; (1 to 4%) to commercial
layers reared under 30-35°¢ had no
significant effect on their body temperature.

Junqueira er ., (2000) stated that
exposing commercial laying hens to high
environmental temperawre (33°%) with
different levels of NaHCO; supplementation
(from 0.67 to 2.56%) in the diet did not effect
on body temperature.

3-Physiological traits:
3-1-Blood parameters:
3-1-1- Some plasma electrolytes:

Effects of dietary sodium bicarbonate
and potassium chloride” supplementation on
some plasma electrolytes are illustrated in
(Table 7), shows that adding of sodium
bicarbonate and potassium chloride alone or
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their combinations significantly increased the
plasma  concentration  of  calcium,
phosphorus, Na’, CI" and K* compared with
those of the control group .Also, increasing
levels of sodium bicarbonate alone or their
combination with potassium chloride
supplementation give the high level of
plasma Na’. Increasing levels of potassium
chloride alone or their combination with
sodium bicarbonate supplementation give the
high level of plasma CI' and K’ ions
compared with the control group.

Normally the pgroups fed egg
production diet with the electrolytes (NaCOs
or KCl) may be attributed to carbonated feed
provides a source of carbon dioxide (COx)
and H', which cormected the acid-base in
balance during respiratory alkalosis.

These results agree with Guagliardo
et al., (2009) who showed that sodium
deficiency or administration of aldosterone
hormone suppresses the immune response to
neural injury, resulting in attenuation of
peripheral gustatory function. Also, shows a
potential key link among downstream
consequences of sodium imbalance, taste
function, and immune activity.

The same trend was observed with
Junqueira et al., (2000) who stated that the
addition of NaHCO; from 0.67 to 2.65 % for
commercial layer diets increased plasma
phosphorus concentration level.

Also, Genedi (2000) reporied that
adding KCl to heat stressed hens from

Leghorn strain increased the plasma
concentration of Na’', CL™ and K*, but for
strain Matrouh increased the plasma

concentration of Ca™, CL and K'. Also,
using NaHCO; no significant effect of heat
stress on plasma sodium and calcium levels
for Leghorn and Matrouh strains.

3-1-2- Some plasma parameters:

Results in Table (8) indicated that
adding of sodium bicarbonate and potassium
chloride alone or their combinations
significantly increased total protein and
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globulin and did not significantly (P<0.05)
affect plasma albumin compared with those
of the control group .

Also, adding sodium bicarbonate and
potassium  chloride alone or their
combinations into  diets  significantly
decreased AST and ALT enzymes compared
with results of the control group.

These results agree with Badran
(2003) who demonstrated that sodium
bicarbonate supplementation at levels of 2, 3
and 4% caused a significant increase in total
plasma protein, globulin, sodium, calcium
and phosphorus in blood plasma compared to
the control group for local laying hens.

On the other hand, Genedi (2000)
reported that adding NaHCO; or KCI into
drink water of heat stressed birds from the
two strains Leghorn and Matrouh increased
the plasma albumin concentration and there
were no effects on the plasma total protein
and globulin.

3-1-3- plasma Aldosterone,
hormones and ratio T3/ T4:

thyroid

Plasma Aldosterone

Results of Table (9) declared that
supplementing diet with sodium bicarbonate
and potassium chloride alone or their
combinations resulted to decrease {P<0.05)
Aldosterone hormone compared with those
of the control group.

Similar results were found by
Guagliardo ef al., (2009) who showed that
sodium deficiency or administration of
Aldosterone suppresses the immune response
to neural injury, resulting in attenuation of
peripheral gustatory function. Also, a
potential key link among downstream
consequences of sodium imbalance, taste
funcsion, and immune activity were found.

In connection, aidosterone is an
important regulator of Na (+) and K (+)
transport in the distal nephron modulating the
surface expression of transporters through the
action of the mineral corticoid receptor as a
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ligand-dependent  transcription  factor,
Aldosterone stimulates the rapid activation of
protein kinase-based signalling cascades that
modulate the genomic effects of the hormone
(Thomas et al,,2008).

Plasma thyroid hormones and ratio of T;
ITq

Plasma T; and T, hormones were
significantly (P<0.05) decreased by
supplementing diets with sodium bicarbonate
and potassium chloride alone or
combinations when compared with the
control group Table (9). While, the addition
of sodium bicarbonate and potassium
chloride alone or their combinations did not
influence on ratio of T3/ T,.

These results agreed with those
showed by Attlla et al. (2002) who found that
supplementing drink water with NaHCO;,
KCl decreased T; hormone of hens exposed
to high environmental temperature34°c for 4
continuous hours daily followed by 22° to
24°c normal temperature throughout three
months.

Also, Genedi (2000) found that
adding NaHCO; to drinking water for heat
stressed hens from Matrouh strain reduced
the plasma triiodothyronine hormone (T,),
but there were no significant effect on
Leghorn strain.

On the other hand, Badran (2003)
found that sodium bicarbonate
supplementation at levels of 2, 3 and 4%
caused no effect on plasma T; hormone
concentration for local laying hens.

3-2-Yolk parameters:

Results in Table (10) declared that
supplemental diet with both sodium
bicarbonate and potassium chloride alone or
combinations significantly decreased the yolk
cholesterol, LDL, HDL and total lipids and
gave the least concentration, respectively
compared with those of the control group.
Therefore, these results could not be assessed
or discussed.
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The lower yolk cholesterol and total
lipids by the electrolytes (NaHCO; or KCl)
groups may be attributed to the partial
correction in acid-base balance or to the
decrease the activity of the rate —limiting
enzyme in cholesterol synthesis HMG-Co A
reductase in liver affected by adding these
electrolytes (NaHCO; or KCl).

4-Immunological traits:
4-1-Hematological parameters:

Results of Table (11) observed that
both Red blood celis, Platelet count,
Neutrophili, Lymphocytes, Monocytes,
Eosinophiles, HCT, MCV, MCH and MCHC
were increased by using sodium bicarbonate
and potassium chloride alone or their
combinations compared with those the
control group at the end the experimental
period. Whereas no significant different (P
<0.05) was recorded with parameters of
hemoglobin and white blood cells compared
with those of the control group.

The use of NaHCOs; or KCI as a
source of Na, K and Cl may be attributed
towards survivability for Golden Montazah
hens.

This is in agreement with that
reported by Badran (2003) who found that
sodium bicarbonate supplementation (2, 3
and 4%) caused no effect on blood PH, HBC,
PCV, WBC and RBC for local laying hens.
Also, Genedi (2000) illustrated that adding
both NaHCOs; and KCl to drinking water for
heat stressed hens significantly increased the
Hb% for two strains Leghorn and Matrouh,
only NaHCOQO; supplementation increased
PCV values for the two strains.

4-2-Antibody titters against avian
Newcastle and Influenza diseases:
Antibody titters against avian

Neweastle and Influenza diseases determined
are shown in Table (12) with using both
sodium bicarbonate and potassium chloride
alone or their combinations were
significantly increased found in this respect
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compared with the control group at the end of
the experimental period.

The use of NaHCOs; or KCl as a
source of Na, K and Cl may be attributed to
the partial correction in acid-base balance or
to these minerals may be plays an important
role for increasing immuno response against
some diseases and also attributed towards
Golden Montazah hens survivability.

This result agrees with those reported
by Genedi (2000) who found that using the

CONCLUSION

It could be concluded from the results
obtained that dietary sodium bicarbonate and
potassium chloride supplementation had a
good effects on

anti-stressors (NaHCQ;, KCI and NaHCO;+
KCI) to stressed hens decreased the mortality
rate and improved the immuno response
compared with the control group for the two
strains Leghorn and Matrouh. [n conmection
sodium deficiency or administration of
aldosterone suppresses the immune response
to neural injury, resulting in attenuation of
peripheral gustatory function, a potential key
link among downstream consequences of
sodium imbalance, taste function, and
immune activity (Guagliardo et al., 2009).

acid-base balance, plasma electrolytes and
Aldosterone hormone and enhanced the
productive, physiological and immunological
performance under hot climate condition of
Golden Montazah hens.

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

Ingredients Y
Yellow corn 63.50
Soybean meal (44%) 24.57
Wheat bran 2.0
Lime stone 1
Premix* 0.30
NaCl 0.30
Di caleium phosphate 1.50
DL methionine 0.06
Total 100
Calculated snalysis**
(8] 4 16.00
ME Kcal /kg 2763.34
Crude fiber, % 47
Crude fat, % 2.86
Calcium, % . kX ¥)
Available phosphorus, % 0.406
Lysine, % 0.389
Methionine, % 0.350
Methionine + cystine 0.620
Sodium 0.135

* Premix contain per 3kg vit A 10 000 000, vit D3 2600 000 1U, vit E 10000mpg,

Vit K3 1000mg, vit Bl 1000mg, vit B2 5000mg, vit B6 1500mg, vit B12 10mg, pantothenic acid 10000mg,
Niacin 30000mg, Biotin 50mg, Folic acid 1000mg, Choline 250gm, Selenium 100mg, copper 4000mg, iron
30000mg, manganess 60000mg, zinc 50000mg, iodine 1000mg, cobalt 100mg and CaCO3 to 3000g.

** According to Feed Composition Tables for animal and poultry feedstuffs used in Egypt (2001).
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Table (2): Effect of dietary sodium bicarbonate and potassium chloride supplementation on
"some productive performance of Golden Montazah hens at the end of the
experimental period.

Treatments
Parameters T 7 R O - 00 A T8 9
. . *342,72° | 410.35° | 442,707 [ 380.33° [ 461.45°* [ 362.00° | 507.54* { 513.88" [ 401.36
Body weight gain ()| 4172y | 21722 | «1722 121722 | 21722 |72 | w722 |12 | #1722
Feed consumption | 116.55* [ 115.20° | 109.61° | 113.04" [ 107.22° [ 112.93% | 106.88° | 110.97*| 105.77*
(g/ben/day) 925 | 4925 | 925 | +925.| 1925 | 1928 | £925 | 1925 | 19.2§
Feed conversion | 040" 0.281° | 0.248% [0.297" | 0.232° | 0.312% | 0.211° | 0.216° | 0.264°
+0.05 | 005 | +0.05 | 2005 | +0.05 | 2005 | +0.05 | +0.05 | +0.05
Egg number 14.53° | 1641 1 17.03* | 15.40* | 17.56" | 15.83"% | 16.85" | 15.92° | 18.46"°
(hew/period) £2.36 | 236 1 #2.36 | 4236 | 236 | 2236 | £2.36 | 236 | *2.36
Egg weight (z) 39.75° | 42.15% | 42.27" | 42.15" | 42.78" [4L.73°°| 41.1° [41.40°[ 4231°
£8 Weig £6.07 | 607 | 26.07 | 607 | +6.07 | 2607 | *6.07 | +6.07 | +6.67
E 581.86° | 697.46™ | 728.10°* [ 633.27° | 758.44" [ 655.22% | 712.01"* | 665.44* | 789.46°
£g mass (g) +36.55 | 3655 | +36.55 | 23655 | 13655 | +36.55 | 236.55 | +36.55 | 136.55
* Values are means +S.E , a, b and ¢ in the same row between treatments and between means are
significantly different (P <0.05).
Body weight gain (g) = Final body weight — Initial body weight -
Feed conversion = Feed consumption / Body weight gain-
-Feed intake, Egg number, Egg weight and egg mass were taken the means at the end of the experimental periods.

Table (3): Effect of dietary sodium bicarbonate and potassium chloride supplementation on
egg production of Golden Montazah hens.

Parameters (\Ses:k) Treatments
T1 T2 T3 T4 TS T6 T7 T8 | T9
3428 | 1 L3 12.45° 13.35" 1094* | 13.40° | 11.60* | 12.80% | 12.45* 13.76*
+1.48 +1.48 +1.48 +1.48 +1.48 +1,48 +1.48 +1.48 +1.48
2832 13.7s% 15.88° 14.95% 1 14158 | 1603 | 13.758* | 14.88" | 14.50" 17.05*
Egg +1.94 *1.94 +1,94 +1.94 +1.94 +1.94 +1.94 +1.94 =1.94
sumber [ [ 18367 [ &N | 19.00° | 17.28% | 19.0° | 162" | 17.787 | 17.95% [ 2036
{egg/hen £2.20 4220 £2.20 £2.20 | 220 | £2.20 +2.20 £2.20 £2.20
fmonth) 3640 | 17:65° 19.20° 2090% | 1924* | 21.70° | 1988 | 21.93" | 1878* 22.65°
£1.55 £2.55 42,55 22,85 | 1255 | 1285 +2.55 £2.55 +2.55
Overall | 1453 16.41% 17.63% | 1540 | 17.56° | 15.53" | 16.85° | 15.92° 18.46"
mean +2.36 +2.36 +2,36 +2.36 +2.36 +2.36 +2.36 +2.36 +2.36
2e28 | 3720 3875™ | 3822 | 36.89° | 39.75° | JA35™ | 39.00° | 37.80° | 39.60°
+5.31 +5.31 +5.31 +5.31] +5.31 +5.31 +5.31 +5,3] +5.31
28.32 81° 41.60° 41.19" | 39.77% | 4t48" | 41,70 | 4188 | 40.58 40.12%
£5.70 £5,70 £8,70 £570 | 570 | 1570 +5,70 +5,70 £5,70
Eggweight | 5, .. [ 40.9¢° 43.70° 44.17" | 41.90" | 43.85° | 42.92% | 42.65° | 42.70% | 4292+
® +6.19 £6.19 +6.19 619 | +6.19 | 619 £6.19 +6.19 +6.1%
3640 | 4207 44.55% 4550 | 43.80° | 4602° ] 4395 | 44.11™ | 44.53% | 4658"
+7.00 +7,00 +7.00 +7.00 £7.00 *7.00 +7.00 +7.00 +7,00
Overall | 39.75° 4115° 42.27° | 42.15% | 4278 | 413%™ | 41.91° | 4140 | 42.31°
mean | 607 +6.07 +6.07 +6.07 +6.07 | +6.07 +6.07 +6.07 +6.07
2428 422,96 | 482.44% | 506.42% | 403.587 | 532.65" | 444.86° | 499.20" | 470.61° | 544,90
20,18 | +20.15 2015 | #2015 | £2015 | 20,15 | #20.15 | £20.15 | 220.15
2532 | 33309 [ 6061 61579% | 562.78" | 664.92° [ 573.38° | 623.17" | s88.41° | 684.05°
+23.30 | 2330 £23.30 | 22330 | 223,30 | x23.30 | £23.30 | +23.30 | 12330
Egg mass 32.36 625,847 | 791.41° | 839.23% | 724.0F | 837.84™ | 726.21° | 758.32" | 766.47° | 87385
R 34,42 | +34.42 £34.42 | £34.42 | #3442 | 23442 | 23442 | £3442 | 23442
60 | T42.5¢ 85536° | 950.95% | 842.71° | 998.63" | 872.41° | 967.33* | 83627 | 1055.04"
£38.70 | 38,70 38,70 | +38,70 | +3870 | +38.70 | 3870 | 3870 | +38.70
Overall | 581.86° | 697.46% | 728.10° | 633,27 | 758.44° | 655.22° | 712.01" | 665.448° | 789.46"
mean | £36.55 | +36.58 £3655 | 3655 | £36.55 | +36.55 | +36.55 | +36.85 | +36.55

* Values are means +S.E , a, b, ¢ and d in the same row between treatments and between means are
significantly different (P<0.05).

296



Sodium Bicarbonate, Potassium Chloride, Acid-Base Balance, Plasma, Aldosterone

Table (4): Effect of dietary sodium bicarbonate and potassium chloride supplementation on
hatching characteristics of Golden Montazah hens.

Treatments

Prrameters Ti v 3 T4 Ts % T TS 9
Fertility % *87.32¢ | 89.14% | 91.55™ | 89.4" | 92.15° | #8.52% | 91.76" | 92,15 | 93.74"
£2.15 | 2215 | 2215 | £215 | 2215 | £2.15 | £2.15 | 215 | £2.15
Hatchability % 79.45° | 80.92° | 80.92* | 81.48" | 84.64" | 83.88** | 8587 | 85.87* | 3656
2148 | 148 | 148 | #2148 | 2148 | *148 | #1438 | *1.48 | +1.48
chick weight (2) 3128 | 3098 | 3137 | 3097 | 3089 | 3133 | 3136 | 3145 | 3153
£1,48 | 148 | 148 | 2148 | 2148 | +148 | 2148 | 148 | £1.48

* Values are means £3.E, a, b and ¢ in the same row between treatments and between means are significantly

different (P < 0.05).

Table (5): Effect of dietary sodium bicarbonate and potassium chloride supplementation on
egg quality of Golden Montazah hens.

Parameters Treatments
Tl T2 T3 T4 TS T6 T7 T8 T9

Egg length *520 5.04 5.00 513 4.97 4.93 4.83 5.03 510
(em) +0.50 | 4050 [ 050 | 050 | =0.50 | 050 | 050 | x0.50 .50

Egg breadth (cm) | 3.93 387 4,03 3.9 384 3.80 3.87 384 383
+0.32 1 032 | 3032 | 032 | 032 | 1032 | +0.32 +0.32 .32

Yolk height 1655 | 1672 | 1680 | 1632 | 1578 | 1578 | 1593 15.91 15.50
(mm) +1.22 +1.22 +1.22 +1.22 1,22 +1.22 *1.22 +1.22 +1.22

Albumin height | 6.65 6,57 6.50 6.53 647 6.43 6.43 6.47 6.55
{mm) 063 | 2063 | 063 | 063 | +0.63 | 063 | +0.63 | *0.63 £0.63
Albumin weight | 5427 | 5520 | 5416 | 5517 | 54.68 | 5570 | 54.70 54.55 54.76
(%) £2.65 | 265 | 265 | 265 | £2.65 | 265 | #2.65 | *2.65 +2.65

Shell weight (%) | 14.13% | 15.30" | 1590% | 15.90" | 1637* | 15.53 1661 | 1536™ | 16.48"
+0.83 | 3083 | +0.83 | 2083 | 083 | 083 | +0.83 | +0.83 +0.83

Yolk weight (%) { 30.50 | 2950 | 3094 | 30.02 | 3045 | 2927 | 30.69 3009 30.76
182 | +1.82 | 182 | +1.82 | +1.82 | x1.82 | 1.8 x1.82 +1.82

Shape index 67.90° | 69.55% [ 71.13" | 69.55° | 69.29% | 69.42* | 71.19* | 71.30* | M.24"
(%) £3.02 | +3.02 | 302 | £3.02 | 2362 | £3.02 | 3.2 £3.02 +3.02

Yolk index 3680 | 3590 | 3555 | 3542 | 3610 | 3592 | 3611 3570 36.66
(Vo) .72 2172 | 2072 | #1072 | #6072 ) #1072 | #0172 | 202 *1.72
Shell thickmess | 31.00° | 32.01° | 33.79" | 32.86"F | 32.90°° | 33.01 3379% | 3387 | 34a2°
(mm) +1,65 +1,65 1,65 +1.65 +1.65 +1.65 +1.65 +}.65 *1.65

Yolk 6.20 6.45 695 6.80 6.39 595 6.20 6.70 6.70
Color £0.6] | +0.61 | 0.61 | 061 [ 061 | 2061 | 0.6 10,61 £0.61
Haugh units 7420¢ | 7889 | 7T750% | 15110 | 7663 [ M7 7175 | 7915 | 719.13°
{%) £2.31 | 231 | 2231 | 4231 | 231 | £231 | £231 £2.31 £2.31

* Values are means xS.E
significantty difterent (P < .05).

» 8 b and ¢ in the same row between treatments and between means are
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Table (6): Effect of dietary sodium bicarbonate and potassium chioride supplementation on
physiological and environmental characteristics of Golden Montazah hens at the
end of the experimental period.

Treatments
Parameters T T2 T3 T4 TS T | TS T9
Biood o 7.38 7.30 711 118 707 | 707 | 7.8 | 725 | 1.2
p 162 | £1.62 | 2162 | 2162 | +1.62 | +1.62 | 2162 | 2162 | 21.62

4178 | 4136 | 4120 | 41.00 | 41.20 | 41.50 | 41.30 | 41.66 | 40.80
Body temperature °C}| .gns | 4504 | 2504 | 504 | 2504 | +5.04 | +5.04 | 604 | £5.04

Respiratory rate 106.30" [104.11*[103.75"% [ 102.65" | 100.44" | 101.00% | 99..42% | 102.65*" [ 98.20°
(count! min) 851 | +8.51 | +851 | 2851 | 851 | 851 | x8.51 | +8.51 | +8.51

. 44.22* | 40.74% | 41.30% | 40.03% | 41.16% | 40.00° [ 38.41°| 38.88° |37.35°
Litter ammonia (pPm) | 565 | 4365 | 2365 | 365 | +3.65 | 2365 | 2365 | +3.65 | 3.65
- 5955 | 5892 | 6030 | $9.43 | 59.16 | 60.01 | 5904 | 60.40 [ 61.2)

»,

House humidity (%) | 700 | 4700 | 2700 | 700 | 27.00 | £7.00 | 700 | 700 | £7.00

* Values are means £5.E, a, b and ¢ in the same row between treatments and between means are significantly

different (P<0.05).

Table (7): Effect of dietary sodium bicarbonate and potassium chloride supplementation on
some plasma electrolytes of Golden Montazah hens.

Treatments
Treatments ——g 2 T3 T4 TS T6 (% T8 T9
Ca *11.04° { 11.86° | 14.04"™ | 1192 | 13.95" 12300 11425 | 1431 | 14.50°

(mg/dl ) +230 | +230 | +230 | +230 | +230 | +230 | +230 | +230 | +230
P 455 | 4.97° | 5.62% | 5.02° | 559 | s509° | 581" | 5.85 | 598
(mg/d1 ) +146 | +1.46 | +i46 | +146 | +146 | +1.46 | +146 | +1.46 | +L46
K 424% | 425° 440° | 476" | 4.82°% 496" | 498" | 508 511
{mmol/L) +1.25 +1.25 +1,25 +1.25 +1.25 +[.25 +1.25 +1.25 +1.25

Na 144.15° | 148.48° [ 151.78" | 147.80% | 148.33" | 150.15" [ 150.607] 152.05" | 155.85"
(mmol/L) +12.70 | +12.70 | +12.70 | 41270 | +12.70 | +12.70 | +12.70 § +12.70 | +12.70
ql 90237 | 91.899 | 93927 | 93.92° | 100.73% | 98.00° |103.71"%; 98.86* | 114.14*

{mmol/L) +8.33 | +8.33 +8.33 +8.33 + 8.33 +8.33 +8.33 +8.33 +8.33
* Values are means +8S.E , a, b, ¢ and d in the same row between treatments and between means are

significantly different (P < 0.05).

Table (8): Effect of dietary sodium bicarbonate and potassium chloride supplementation on
some plasma parameters of Golden Montazah hens.

Treatments ) Treatmeats

T1 i¥] T3 T4 TS T6 T7 TS 9
Total protein | *6.16° | 7.00™ [ 7.19* | 659* | 677" | 661" | 7.31* 7.01® 7.08"
(g/100ml) | 20.45 | 2045 | +0.45 | +0.45 | +0.45 | 3045 | 2045 +0.45 £0.45

Albumin 328 | 362 | 38 | 355 | 350 | 342 3.78 3.53 3.5
(g/100ml) | +0.34 | 30.34 | 2034 | 2034 | +034 | 20.34 | 1034 +0.34 .34
Globulin 2.38% | 338° | 334" | 3.04™ | 327° [ 3.19% | 3.53° 3.48* | 3.57°
(g/100ml) | #0.13 | 20.13 | £0.13 | #0.13 | 20.13 | 2013 | +0.13 +0.13 .13

AST 75.00° | 78.04" { 53.75° | 64.00° | 7607 | 72.00° | 6825° | s9.75° | 68.28°
(IUAL) 4891 | +8.91 | +891 | £8.91 | 2891 | 1891 | 289 £8.91 +8.91
ALT 31.10" | 26.35% | 23.02° |26.39% | 2497V | 29092° | 2708 | 23.60° | 27.05%
(IU/L) =186 | +1.86 | =1.86 | *1.86 | %186 | =186 +1.86 +$.86 +1.86

* Values are means 2S.E , a, b and ¢ in the same row between treatments and between means are
significantly different (P<0.05).
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Table (9): Effect of dietary sodium bicarbonate and potassium chloride supplementation on some
plasma hormones of Golden Montazah hens.

Treatments Treatments
TlL T2 T3 T4 TS T6 T7 T8 T9
Aldosterone “227.46° | 215.88" | 2001.33% | 211.55" 191.00% | 206.72% | 186.44% | 190.59% | 180.24°
{pg/ml) £12.10 £12.10 +12.10 +12.10 12,10 | xi2.i0 | =+12.10 =12.10 +]2.10
T, 5 13 4.0 500% 4.68° 4.75% 4,787 482 s.05® 4.28°¢
(ag/ml) +0.31 (.31 0,31 +0.31 +0.31 +0.31 +0.31 0,31 10.31
T, 15.69* 14.90" | 14.75% 13.78°¢ 14.90* 14.68% | 1545% 15.32% 14.16°
(ng/ml) £1.65 +1.65 £1.65 £1.65 +1.65 +1.65 +1.65 £1.68 £1.65
Ritio T3/T4 0.339 0.330 0.339 0.340 0318 0.323 0312 0.329 0.302
+0.01 £0.01 £0.01 . 0,01 £0.0F 0401 +0,01 £0.01

* Values are means +£S.E , a, b and ¢ in the same row between lreatments and between means are
significantly different (P <0.05).

Table (10): Effect of dietary sodium bicarbonate and potassium chloride supplementation
on some yolk parameters of Golden Montazah hens.

Treatments Treatments
Ti T2 T3 T4 TS T6 77 T8 79
Choiesterol *15.96" 15.08% 14.78* i3.77" 12.66° 12.95° 12.65° 13.858% 12.97¢
¢ngig) +3.30 +3.30 +3.30 +3.30 £330 +3.30 +3.30 +3,30 +3.30
LDL 11.52* 1,75 10,70 10.55= 241° 9.80" 9.05° 10,66 9.15°
(mg/g) £2.08 +2.08 +2.08 12,08 +2.08 +2.08 +2.08 +2.08 12,08
HDL 444" 4.33" 408" 3t 328" EXT M 3.64" KET M 3.7%
m, 0,85 +(.85 +0.85 +0.85 10.85 +0.85 +0.85 £0.85 20,85
‘Total Hpids 28715 | 270.09" | 2800 | 292.701° 250.88° 266.18° 244.40° 275.55% | 284.70°
(mg/g) £15.07 +15.07 | #1507 | +1587 +}5.07 1807 £15.07 1507 +]5.07

* Values are means xS.E , a, b and ¢ in the same row between treatments and beiween means are

significantly different (P < 0.05).

Table (11): Effect of dietary sodium bicarbonate and potassium chloride supplementation
on hematological parameters of Golden Montazah hens at the end of the
experimental period.

Treatments
Parameters T ¥ £E) Ti TS T6 K TS T
*10.03 | 10.50 10,13 11.20 10,37 10.83 10.23 11.40 11.27
Hemoglobin (g/dt) b4l | 241 £1,41 2141 £1.41 141 | =141 | 2145 || 214
Red blood cells 2.66* 2.63% 2.70* 3.00* 277" 284% | 1.01° 3.09* 2.65°
(16* fmm™) £0.28 | 2028 +0.28 028 +0.28 #0.28 | 2028 | 2028 0,28
White blood cells (10° | 14.60 15.16 15.65 14.63 14.83 15.16 15.37 15.80 14.75
mm’) £2.52 | 2.5 42,52 £2.52 +2.52 £2.52 | 252 | #1282 2,52
3000° | 3567° | 41.67" 42.00" 36.67% | 3433% | 37.33" | 3233° | s.0m0*
Platelet count (ML) | 409 | 407 | sa07 +4.07 2407 | 2407 | 2407 | 2407 | 2407
. 27.00° | 3400* | 3133° 30.67F 28.00° | 3033* | 32.67° | 3500° | 27.67°
Newtrophili (ML) | 359 | 2380 | 2380 +3.80 380 | 4380 | 4380 | 380 | +3.80
Lymphocytes (ML) $5.00° | s667° | 60.33% 58.67% 63.67* | 60.33 6367 | 5767 | 6167%
ymphocy £723 | £7.23 £7.23 +7.23 £7.23 723 | 2723 | 123 £7.23
533% | s~ 533" 6.23* 4.67° §33% | 533* | 533" 6.67"
Monocytes ML) | 507 | 077 | 077 +0.17 077 | 2077 | w077 | 3077 | som
300* | 4.00* 4.33* 4.33% 367 400" | q.00% | 467" 4.00
Eosinophiles ML) | 547 | 2042 | 1042 042 | 2042 | +042 | 0492 | 2042 | s042
HCT (ML) 3133 | 3767° | 3733° 41,33 39.67" | 4000° | 3733 | 4233° | 4t.67°
+5.36 +5.36 +5.36 +5.36 +5.36 +5.36 +5.36 +5.36 +5.36
MCV(ML) 1370 [ 1a30* | 13877 1374 142.9* | 14t.4* | 140.9" 1 139.0% | 141.2*
978 | 19.78 +9.78 9.78 +9.78 £9.78 | «978 | 2978 £9.78
MCH (ML) 3683" | 3987 [ 37.50" 37.30% | 37.27% | 38.20" | 38.50° | 37.63% | 37.87%
+4.55 | 2455 | 458 +4.55 +4.58 4,56 | +4.55 | £4.58 £4.55
2587 | 27.80° FYATR 21.03° 2680% | 27.03* | 2730° | 26.87™ | 27.00°
MCHC (ML) £29 | 229 | 1296 +2.96 £296 | £296 | +290 | 2296 | 2.9
* Values are means +5.E |, a, b and ¢ in the same row between trealments and belween means are

significantly different (P < 0.05).

299



M.S.H. Hassan; et al

Table (12): Eftect of dietary sodium bicarbonate and potassium chloride supplementation
on antibody titters against avian Newcastle and Influenza diseases of Golden
Montazah hens at the end of the experimental period.

Treatments
Parameters |~ T2 () T4 TS T6 ™ 1 T8 To
Newcastle | *162.40° | 166.25° [192.83°%| 175.14" | 214.00* | 173.15° 1 198.15"0 [ 196.44*° [ 220.22*
titter against | +11.28 | +11.28 | +11.28 | *11.28 | +11.28 | 211,28 | +11.28 | 11,28 | +11.28
Influenza 650° | 6.75° | 7.63® 675" | 7.44™ | 681% | 795" 780" | 7.95
titter against | +1.04 | £1.04 | +1.04 | 1,04 £1.04 | £1.04 | 2104 | +1.04 | x1.04

* Values are means +S.E
significantly different (P< 0.05),
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