Egypt Poult. Sci. Vol (27) (11): (383-409)

ALLEVIATION OF SALINITY STRESS USING
VITAMINS C AND E AND THEIR RELATION TO
GROWTH PERFORMANCE, BLOOD COMPONENTS
AND SOME HISTOLOGICAL CHANGES OF BROILER
CHICKS

By
W. Ezzat*, M.S. Shoeib*, A. H. Kotit*, S.A.M. Attia*
and M.M. Soliman,**

*Animal production Research Institute, Agric. Res. Center, Dokki, Cairo,
Egypt
**Poultry Department, Fac. Agric. Zagazig Univ. Zagazig, Egypt

Received: 19/4/2007 Accepted: 21/5/2007

Abstract: A 4X3 factorial design was conducted to study the effect of four
levels of sodium chloride (0, 1000, 3000 and 5000 ppm/I) or Vitamins (0,
1gVitamin C/kg diet or 100 mg Vitamin E/kg diet) addition on growth
performance, mortality rate, carcass characteristics, blood components and
histological changes of the liver and kidney. Three hundred and sixty
commercial broiler chicks (Arbor Acres) from 1-7 weeks of age were used.
The broiler chickens were nearly equal in live body weight and randomly
divided into twelve experimental treatments. Each treatment included 30
chicks in 3 replicates (10 chicks each).

The results showed that, 3 and 7 weeks of age, body weight was
significantly (P<0.01) decreased with increasing NaCl at levels of 3000 or
5000 ppm as compared with the control group. Body weight gain and feed
consumption were significantly (P<0.05) decreased with increasing NaCl at
level of 3000 or 5000 ppm as compared with the control group during 1-3
and 1-7 weeks of age. Water and water/feed ratio were significantly
(P<0.01) increased with increasing NaCl as compared with the control
group. Increasing salinity from1000 up to 5000 ppm /I significantly
(P<0.05) increased mortality rate as compared to drinking tap water during
experimental period (except at 3-7 weeks of age). Carcass, dressing and
abdominal fat were significantly (P<0.01) decreased, while blood serum
activities of aspartate-aminotransferase (AST), alanine-aminotransferase
(ALT), uric acid, creatinine, sodium, potassium concentrations and heart
(%) were significantly (P<0.01) increased with increasing salinity levels in
the drinking water. Magnesium of serum broiler chicks did not show any
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significant effect with the different levels of NaCl addition to the drinking
water.

Regarding at 7 weeks of age Vit.C addition to the diet caused
significantly (P<0.05) increased body weight, while mortality rate was
significantly (P<0.05) decreased as compared to without addition.
Broilers fed diets supplemented with Vit.C improved body weight gain
during of experimental period (except at 1-3 weeks of age) as compared to
without addition. Also, feed consumption, feed conversion, water
consumption and water/feed ratio were insignificantly affected. Broilers fed
the diets treated with Vit.C or E significantly (P<0.01) increased creatinine
in blood serum. While, AST, ALT enzymes activities, uric acid, sodium,
potassium and magnesium concentrations and carcass traits were
insignificantly affected as compared with the diets without addition. The
high levels of NaCl in the drinking tap water caused loss of tissue
architecture, severe necrosis, diffuse inflammatory, cellular infiltration,
enlargement of hepatic sinusoids and aggregation of R.B.Cs. in central vein
and in the sinusoids in liver. While, caused loss of kidney tissue
architecture, diffuse inflammatory, cellular infiltration, aggregation of
lymphocytes, necrosis of tubular epithelium, severe hemorrhage, severs
degeneration of the kidney tissues. The addition of Vit.E or C to the diet
with salted water alleviated these changes and decreases the destruction of
the liver and kidney.

INTRODUCTION

Most nutritional studies with minerals have been carried out using
dietary supplements with little attention given to the role of minerals in
drinking water. This is important since underground water supplies often
containing high concentrations of dissolved salts are a common source of
drinking water for poultry in many countries. Balnave et al. (1988) suggests
that some minerals may exert adverse effects on the performance of growing
broilers and laying hens when present in drinking water at concentrations
similar to those found in natural sources. While, the nutritional importance
of minerals in the diet has been examined extensively and the role of
minerals in drinking water has received much less attention. This is
surprising since underground water supplies are a common source of
drinking water for poultry in many countries and such water often contains
high concentrations of dissolved mineral salts. These salts may contribute to
the mineral requirements of poultry although their presence is usually not
considered when estimates of requirements are made (Ross, 1979).
However, when present of high concentrations of some minerals that can be
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toxic. Hence, under these conditions the reductions in growth and laying
performance will occur. In sub-tropical countries (i.e. Egypt), fresh water in
the desert is very dear and represent a serious optical problem for expanding
and developing real animal and poultry farms. Under desert ground water
which ought to be drinking water in many cases contains variable
percentage of salts. Ali et al. (1992), Soliman (1993) and Ezzat (1999)
declared that liver and kidney functions decreased by increasing salt level in
the drinking water for broiler chicks.

On the other hand, Pardue and Thaxton (1986) and Orban (1993)
reviewed the role of Vit.C in poultry and indicated that all species of poultry
are capable of synthesizing Vit.C and dietary supplementation is not
necessary when the bird is managed properly. However, when the birds are
subjected to stressful conditions, poor nutrition or certain pathogens, the
endogenous synthetic capacity of Vit.C may decline resulting in a decreased
performance coupled with increased mortality. Vitamin C or polyphenols
increased the antioxidant enzymes in red blood cells (Dragsted et al., 2001).
In addition concepts of the biochemical functions of Vit.E include its role as
a biological free radical scavenger (McCay, 1985), in nucleic acid and
protein metabolism (Catignani, 1980) and in mitochondrial metabolism
(Corwin, 1980). Vitamin E has been considered to have a role in the
development of immune response in chickens, whereas it is involved in
immune response, such as lymphocytes, macrophages and plasma cells
against oxidative damage and to enhance the function and proliferation of
these cells (Franchini et al., 1991 and Meydani and Blumberg, 1993).
Chicken cannot synthesize vitamin E, therefore the requirements must be
given from dietary source (Chan and Decker, 1994). In addition Vit.E act as
a physiological synergist and as a functioning portion of specific enzymes
(Franchini et al., 1995).

Therefore, the present study aimed to establish the alleviation of
salinity water stress using Vitamins C and E in the diets and their relation to
growth performance, blood components and histological changes of the
liver and Kidney.

MATERIALS AND METHODS

The present study was carried out in Poultry Farm, Poultry
Production Department, Faculty of Agriculture, Zagazig University,
Zagazig, Egypt. A 4X3 factorial design was conducted to study the effect of
four levels of sodium chloride (0 ,1000, 3000 and 5000 ppm/l) added with
some vitamins (without, 1g Vitamin C or 100 mg Vitamin E /kg diet) on
growth performance traits, mortality rate, carcass characteristics, blood

385



W. Ezzat, et. al.,

composition and histological changes of the liver and kidney during
growing period. Three hundred and sixty commercial broiler chicks (Arbor
Acres) from 1-7 weeks of age were used. The broiler chickens were nearly
equal in the live body weight divided randomly into twelve experimental
treatments. Each treatment included 30 chicks in 3 replicates (10 chicks
each). Chicks were kept in brooders with raised wire floors and exposed to
24 hours light. Analysis of tap water and water containing different levels of
sodium chloride (NaCl) during the experimental period are shown in Table
1. Different levels of NaCl addition occurred every morning immediately
after water troughs were scrubbed, cleaned and refilled in each group. The
basal diet contained 21.08 and 18.11% crude protein, 3115 and 3114 ME (k
cal /Kg diet), 3.10 and 3.12% crude fat and 3.25 and 3.08% crude fiber from
hatching up to 3 weeks (starter period) and from 3 to 7 weeks of age
(finisher period), respectively. A starter and finisher diets contained
adequate levels of nutrients for growing broiler chicks as recommended by
NRC (1994). The diet composition and its chemical analysis are shown in
Table2. Feed and water offered ad libitum throughout the experimental
period. Individual Live body weight, weight gain, feed consumption, feed
conversion ratio (g feed/g gain), water consumption, water/feed ratio and
mortality rate were recorded at first, third and seventh weeks of age.

At the end of the experiment (7 weeks old), three birds were taken
randomly from each treatment for slaughter test. Weights of liver, heart,
empty gizzard, carcass, abdominal fat were recorded to the nearest gram.
Giblets (liver, heart and empty gizzard), carcass, dressing (giblets plus
carcass) and total body fat weights were calculated as a percentage of live
body weight. Blood samples were collected individually at slaughtering
from 3 birds representing each group. Blood serum was obtained by
centrifugation at 600 g for 15 minutes and stored at -20°C for subsequent
analysis. Serum samples were analyzed for AST (U/l), ALT (U/l), creatinine
(mg/dl), uric acid(mg/dl), sodium (mg/dl), potassium(mg/dl) and
magnesium (mg/dl) concentrations were estimated in the serum by using
Kits supplied by Diamond Diagnostic (Cairo, Egypt).

Immediately after slaughtering, samples of liver and kidney were
fixed in 10 % formaline and prepared by the ordinary histological
techniques. These sections were stained by Haematoxline and Eosin (H &
E) then examined under X5 power using light ordinary microscope.

Data were statistically analyzed using SAS® software computer
program (SAS, 1998). The significant differences between means were
detected according to Duncan (1955). Mortality percentages were analyzed
by using Chi - square test.
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RESULTS AND DISCUSSION
1. Growth performance:

At 3 and 7 weeks of age, body weight was significantly (P<0.01)
decreased with increasing NaCl at levels of 3000 or 5000 ppm as compared
with control (Table 3). While, live body weight for broiler chicks drank
water contained 1000 ppm NaCl recorded heavier than in other salted water
at 7 weeks of age. The results may be attributed to accumulation of water in
body rather than real growth of tissues. The theory of ‘active transport’
means that energy from ATP should be provided to maintain suitable
concentrations of sodium inside the epithelial cells, which should be less
than the concentration of sodium in the lumen. Then the sodium ions can be
transported into the epithelial cells and in turn the absorption of glucose and
amino acids is facilitated (Guyton, 1987). Body weight gain was
significantly (P<0.05) decreased with increasing NaCl at levels of 3000 or
5000ppm as compared with control during 1-3 and 1-7 weeks of age (Table
3). These results are in agreement with those obtained by Lott (1992) and
Rashwan et al. (1997) who noticed that live body weight decreased
significantly (P<0.01) as a result of high salt level in drinking water and
may be due to dehydration which adversely affect feed consumption,
without consistent change in feed efficiency.

With regard to vitamins addition, broilers fed the diets supplemented
with Vit.C significantly (P<0.05) increased body weight as compared
without vitamins addition at 7 weeks of age (Table 3). These results are in
agreement with those obtained by Al-Taweil and Kassab (1990) and Abd-
Ellah (1995) who reported that body weight was improved with Vit.C(1g/l)
to the drinking water due to the action of Vit.C in increasing metabolic rate
in the body (Degkwitz, 1987). Addition of Vit. C to the diet significantly
(P<0.05) improved body weight gain during the experimental period (except
at 1-3 weeks of age) as compared to without vitamins addition (Table 3). At
7 weeks of age, body weight and weight gain were significantly (P<0.01)
improved with broiler drinking tap water plus Vit.C as compared with other
treatments which may be due to increase feed consumption.

Data presented in Table 4 showed that, feed consumption was
significantly (P<0.05) decreased with increasing NaCl at levels of 3000 or
5000 ppm as compared with control group during 1-3 and 1-7 weeks of age.
These findings may be due to loss of appetite resulting from lesions of
appetite center in the lateral nucleus of the hypothalamus (Smith, 1969). The
receptors in the crop and esophagus were influenced by the rate of filling,
capacity and discharge of feed. Hormones or other factors may regulate the
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set point at which the receptors operate (Polin and Wolford, 1973).
However, feed conversion value was significantly (P<0.01) decreased with
increasing NaCl at a level of 5000 ppm as compared with control.

With regard to vitamins addition, broilers fed the diets added with
Vit.C or E insignificantly affected feed consumption and conversion during
the experimental period (Table 4). These results are in disagreement with
those obtained by Abd-Ellah (1995) and El-Fiky (1998) who found that
vitamin C addition (1g/ I) to the drinking water improved (P<0.01) feed
intake and feed conversion efficiency as compared with the control group.
With regard to interaction between vitamins in the diet with salinity water,
feed consumption and conversion values were insignificantly affected
during the experimental period (Table 4).

On the contrary, water and water/feed ratio values were significantly
(P<0.01) increased with increasing NaCl level as compared with control
(Table 5). The increase in water intake may be due to the impact of Na* ions
on thirst center (Guyton, 1987 and Villee et al., 1989). The increases in
water intake as a result of increasing NaCl level are in agreement with many
investigators (Smith and Teeter, 1989; Britton, 1992; Adrizal et al., 1997;
Oviedo-Rondon et al., 2001). These findings may be due to stimulation in
lateral hypothalamus or lesions in ventral medial nucleus of the
hypothalamus (Akerman et al., 1960). Sturkie (1976) found that the
polydipsia might result from lesions of the thirst center in the brain, which
may be as a result of more salt intake.

With regard to vitamins addition, water consumption and water/feed
ratio were insignificantly affected during the experimental period (Table 5).
These results are in agreement with those obtained by Balnave et al. (1991)
and Ezzat and Abd El-Razik (2003) who found that the average daily water
intake was considerably decreased in response to supplementation of either
ascorbic acid or NaCl in drinking water as compared to the control group.
Addition of Vit.C or E with 3000 and 5000 ppm NaCl significantly (P<0.05)
increased water consumption and water/feed ratio as compared with control
group during experimental period.

The results obtained in Table 6 showed that increasing salinity levels
from1000 up to 5000 ppm /I significantly (P<0.05) increased mortality rate
as compared with drinking tap water during the experimental period (except
at 3-7 weeks of age). These findings may be due to caused loss of tissue
architecture, severe necrosis, diffuse inflammatory, cellular infiltration,
enlargement of hepatic sinusoids and aggregation of R.B.Cs. in central vein
and in the sinusoids (Figures 4-12). Also, loss of tissue architecture, diffuse
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inflammatory, cell infiltration, aggregation of lymphocytes, necrosis of
tubular epithelium, severe hemorrhage, severs degeneration of the kidney
tissues (Figures 16-24). However, Mirsalimi et al. (1994) found that dietary
salt produced an expansion of extra cellular fluid volume which may be
associated with pulmonary hypertension induced right ventricular failure
and ascites with death. These results are in agreement with those obtained
by Pang et al, (1979), Rashwan et al. (1997) and Ezzat (1999). These results
may be attributed to increase of NaCl levels in feed or water, which may
occurred the stressful and toxic effect of high level of salt on health of
chicks.

Broilers fed the diet supplemented with Vit. C or E significantly
(P<0.05) decreased mortality rate during experimental period as compared
to with control (Table 6). Similarly, addition of Vit.C or E with 3000 and
5000 ppm NaCl were significantly (P<0.05) decreased mortality rate as
compared with 3000 and 5000 ppm NaCl/l during experimental period
except at 3-7 weeks of age (Table 6). Metwally (2003) indicated that
mortality rate (%) significantly (P<0.05) lower in group fed the vitamin E
supplemented diets. Hoffmann and Roche (1995) reported that ascorbic acid
alleviating detrimental effects of mycotoxins, heavy metals and pollutants
on health and performance of chicks. Moreover, the addition of ascorbic
acid in drinking water was essential for resistance to disease in poultry.

2. Carcass characteristics:

Results in Table 7 showed that, carcass (%), dressing and abdominal
fat (%) were significantly (P<0.01) decreased with increasing salinity levels
in water. These results are in agreement with those obtained by Al- Harthi
(2001) who reported that dressing percentage was decreased significantly
when dietary NaCl level was elevated up to 5000 ppm. Marks and
Washburn (1983) noticed that abdominal fat in broilers was significantly
reduced (17 to 28% ) in the birds fed 2.4% salt as compared with 0.4% salt
controls which may have related to the high water/feed ratios of the chicks.
While, heart (%) was significantly (P<0.01) increased with increasing
salinity levels in water. These findings may be due to the increase of the
blood volume with increasing levels of NaCl. Broilers drank tap water
showed no affected in liver (%) gizzard (%) and giblets (%) as compared
with those drank water with salinity.

Addition of Vit.C or E to the diets did not significantly affect carcass
traits as compared without vitamins addition. Broilers fed diet containing
Vit. E with drinking tap water significantly (P<0.05) increased carcass and
dressing (%) as compared with other treatments. While, broilers drinking
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water containing 5000 ppm NaCl significantly (P<0.05) increased heart (%)
as compared with other treatments. The results obtained in this study
revealed that liver (%), gizzard (%), giblets and abdominal fat (%) were not
significantly effect by interaction between sodium chloride and Vit.C or E.

3. Blood components:

The results obtained in Table 8 showed that AST and ALT enzymes
activities were significantly (P<0.01) increased by increasing NaCl in
drinking water. These results may be due to the damage of hepatic cells with
increasing level of NaCl in drinking water (Figures 1 to 12). Similarly, uric
acid and creatinine concentrations were significantly (P<0.05) increased by
increasing level of NaCl in drinking water. This toxicity effect may be due
to the large renal and glomeruler casts, severe necrosis, mononuclear cells
infiltration and hemorrhage (Figures 13 to 24). These results are in
agreement with those of Rashwan et al. (1997) and Ezzat and Abd El-Razik
(2003) they noticed that liver and kidney functions decreased by increasing
level of NaCl in drinking water. Sodium and potassium concentrations in
serum were significantly (P<0.05) increased with increasing NaCl at levels
of 3000 or 5000ppm as compared with control group. Increasing
concentration of sodium and potassium in blood may be due to the increase
of water consumption containing the high level of NaCl which caused
apparent increase in the blood sodium and potassium concentrations and
consequently, due to stress on kidney functions (Table 8). These results are
in agreement with those obtained by Egwuatu et al. (1983) and Rashwan et
al. (1997) who found that high significantly (P<0.01) increase of the blood
sodium concentrate accomplished to increasing water salinity and due to the
increased retention of salt and water in both intracellular and extra cellular
fluids compartments. Magnesium of broiler chicks did not show any
significant effect with addition of different levels of NaCl to the drinking
water. These results are in agreement with those obtained by Rashwan et al.
(1997) who reported that calcium and magnesium were insignificantly
affected by salinity levels (2000 up to 3000 ppm NaCl).

Addition of Vit.C and E significantly (P<0.01) increased creatinine
in blood. While, AST, ALT, uric acid, sodium, potassium and magnesium
were insignificantly affected as compared without vitamins addition (Table
8). These results are in agreement with those obtained by Abaza (2002)
who reported that selenium either at a level of 0.2 ppm or 0.5 ppm with the
addition of 200 IU Vit. E no significant differences in serum AST. While,
addition of Vit.C or E to the broilers diet drinking salinity water up to 3000
ppm/1 significantly (P<0.01) increased AST enzyme activity and creatinine
as compared with control group. (Table 8).
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Interaction effects between NaCl and Vit. C or E on sodium and
potassium concentrations were significantly (P<0.01) increased, while
magnesium concentration was insignificant. Addition of Vit.C or E to the
broilers diet drinking salinity water at 3000 and 5000 ppm/I significantly
(P<0.01) increased sodium and potassium concentrations as compared with
tap water plus Vit.C or E in the diets.

4. Histological changes:
4.1. The liver:

The liver of the control group showed normal architecture of
hypatocyte, hepatic cord, central vein, hepatic sinusoids and hepatic lobules
(Figure 1). The addition of Vit.E to the feed with drinking tap water only
showed healthy tissue of hepatic cell (Figure 2). While Vit. C addition
showed a very clear healthy tissues of hepatic cells (Figure 3). On the other
hand, the liver of treated group, which received 1000 ppm NaCl, showed a
mild destruction in the hypatocyte, degeneration of the hepatic cells and
R.B.Cs aggregation in the sinusoids (Figure 4). The addition of Vit. E to the
feed with the same level of NaCl alleviate the pathological changes (Figure
5), while Vit. C addition caused slight improvement of the symptoms of the
broiler treated with 1000 ppm NaCl only but this improvement was slightly
more than that achieved by the addition of Vit. E (Figure 6). The excess of
NaCl at 3000 ppm (Figure 7) showed congestion and destruction of the
central wveins, focal and diffuse inflammatory, cellular infiltration,
cytoplasmic vaccules, necrotic hepatocyte, aggregation of R.B.Cs and
enlarged hepatic sinusoids. However, the addition of Vit. E to feed with the
same level of NaCl was slightly improving the previous changes (Figures
8). While, Vit. C addition revealed slight modifications for salinity bad
effects of the liver (Figure 9). Concerning the concentration of 5000 NaCl
addition in the drinking water (Figure 10), caused loss of tissue architecture,
severe necrosis, diffuse inflammatory , cellular infiltration, enlargement of
hepatic sinusoids and aggregation of R.B.Cs. in central vein and in the
sinusoids. However, addition of Vit. E to the feed with same level of NaCl
showed less change than the previous case (Figure 11). While, Vit. C
addition revealed slight modifications for salinity bad effects of the liver and
lesser than pervious sample. (Figure 12). Similar observations were reported
by Soliman (1993), Rashwan et al. (1997) and Ezzat and Abd El-Razik
(2003).

4.2. The kidney:

The kidney of the control group showed healthy tissues and normal
cortex of the kidney (Figure 13). The addition of Vit.E to the feed with
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drinking tap water only showed normal architecture of central lobules and
renal glomeruli of the kidney (Figure 14). While, Vit. C addition showed a
very clear healthy tissues and normal the cortex of the kidney (Figure 15).
The concentration of 1000 ppm NaCl in the drinking water (Figure 16)
showed degeneration changes, diffuse inflammatory, cellular infiltration and
destruction in the glomerulus (renal corpuscles). The addition of Vit.E to the
feed with the same level of NaCl improves the pathological changes (Figure
17), while Vit C addition caused slight improvement of the symptoms of the
broiler treated with 1000 ppm NaCl only but this improvement was slightly
more than that achieved by the addition of Vit. E (Figure 18). The excess of
the NaCl to 3000 ppm showed focal inflammatory cellular infiltration,
necrosis of tubular epithelium, aggregation of lymphocytes and destruction
of the renal corpuscles and renal tubules (Figure 19). While, Vit. E addition
to the diet with the same level of NaCl showed some improvement of tissues
of the kidney than the addition of 3000 ppm only (Figure 20). However, Vit.
C addition to the diet with the same level of NaCl showed improved tissues
of the kidneys but higher than the addition of Vit. E in diet with 3000 ppm
NaCl in the drinking water (Figure 21). The use of 5000 ppm NaCl in
drinking water caused loss of tissue architecture, diffuse inflammatory, cell
infiltration, aggregation of lymphocytes, necrosis of tubular epithelium,
severe hemorrhage, severs degeneration of the Kidney tissues (Figure 22).
On the other hand, the additions of Vit. E addition to the diet with the same
level of NaCl showed some improvement of tissues of the kidney than the
addition of 5000 ppm NaCl only improved the change and decrease the
destruction of the kidney (Figure 23). Vit. C to the diet with the same level
of NaCl gave mild changes higher than the changes of Vit. E addition to the
diet with the same level of NaCl (Figure 24). Similar trend was reported by
Rashwan et al. (1997) and Ezzat and Abd EI-Razik (2003) in broiler and
Morrision et al. (1973) in poults.

In conclusion, excess of any salts in drinking tap water induce severe
damage to the organs and tissues, especially liver and kidney of broiler
chicks. Moreover, Vit. E or Vit.C addition to the broilers diets with saline
water alleviated the toxic effects of saline drinking water up to 5000 ppm.
on growth performance, blood components and histological changes in
broiler chicks. Therefore, it can be recommend that the maximum use
sodium chloride level in the drinking tap water can be bear safely by broiler
chicks neither injurious on its physiological and productive performance
was 1000 ppm/I with Vit. C supplementation from 1 to 7 weeks of age.
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Figure (1): A histological section in the
liver of a control broiler. Showing normal
architecture of hypatocyte, hepatic cord,
central vein, hepatic sinusoids and hepatic

lobules. Mag.100, St. (H&E).
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Figure (2): A histological section in the
liver of a control plus Vit.E. broiler showing

healthy tissue of hepatic cell Mag.100,

St.(H&E).
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Figure (3): A histological section in the
liver of a control plus Vit.C broiler showing
a very clear healthy tissues of hepatic cells.

Mag.100, St. (H&E).
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Figure (4): A histological section in
the liver of 1000 ppm NaCl broiler
showing a mild destruction in the
hypatocyte, degeneration of the hepatic
cells and R.B.Cs aggregation in the
sinusoids Mag.100, St.(H&E).
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Figure (5): A section in the
liver of 1000 ppm NaCl plus Vit. E. broiler
showing improves the pathological changes
than pervious sample. Mag.100, St.(H&E).
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Figure (6): histological section in the
liver of 1000 ppm NaCl plus Vit. C broiler
showing improvement was slightly more
than that achieved by the addition of Vit. E
. Mag.100, St. (H&E).
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Figure (7): A histological section in the
liver of 3000 ppm NaCl broiler showing
congestion and destruction of the central
veins, focal and diffuse inflammatory
cellular infiltration, cytoplasmic vaccules,
necrotic hepatocyte, aggregation of R.B.Cy;
And enlarged hepatic sinusoids. Mag.100,

liver of 3000 ppm NaCl plus Vit. E. showing
slightly improving than the previous.
Mag.100, St. (H&E).

St.(H&E).

PR
Figure (9): A histological section in the
liver of 3000 ppm NaCl plus Vit. C.
showing revealed slight modifications for
salinity bad effects of the liver. Mag.100,
St. (H&E).

Figure (10): A histological section in the
liver of 5000 ppm NaCl broiler showing loss
of tissue architecture, severe necrosis,
diffuse inflammatory, cellular infiltration,
enlargement of hepatic sinusoids and
aggregation of R.B.Cs. In central vein and in

Figure (11): A histological section in the
liver of 5000 ppm NaCl plus Vit. E broiler
showing less change than the previous case.
Mag.100, St. (H&E).

the sinusoids Mag.100,
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Figure (12): A histological section in the
liver of 5000 ppm NaCl plus Vit. C broiler
showing revealed slight modifications for
salinity bad effects of the liver and lesser
than pervious sample. Mag.100, St.(H&E).

394




Salinity Stress, Vitamins C, Blood Components

Flgure (13): A hlstologlcal section in the
kidney of a control broiler. Healthy tissues
and normal the cortex of the kidney.
Mag.100, St. (H&E).

Flgure (14) A hlstologlcal sectlon in the
kidney of a control plus Vit. E broiler
showing normal architecture of central
lobules and renal glomeruli of the kidney.

Figure (15) A hlstologlcal sectlon in the
kidney of a control plus Vit. C broiler
showing a very clear healthy tissues and
normal the cortex of the kidney. Mag.100,

Mag.100, St. (H&E)

Figure (16) A hlstologlcal section in the
kidney of 1000 ppm NaCl broiler showing
degeneration changes, diffuse inflammatory
cellular infiltration and destruction in the
glomerulus. Mag.lOO St.(H&E).

St. (H&E).
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Flgure (17) A hlstologlcal sectlon in the
kidney of 1000 ppm NaCl plus Vit. E.
broiler showing improves the pathological
changes than pervious sample. Mag.100, St.
(H&E).
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Flgure (18). A histological section in the
kidney of 1000 ppm NaCl plus Vit. C broiler
showing improvement was slightly more
than that achieved by the addition of Vit. E.
Mag.100, St. (H&E).
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Figure (19): A hlstologlcal section in the
kidney of 3000 ppm NaCl showing focal
inflammatory cellular infiltration, necrosis
of tubular epithelium, aggregation of
lymphocytes and destruction of the renal
corpuscles and renal tubules. Mag.100,

Flgure (20) A hlstologlcal sectlon in the
kidney of 3000 ppm NaCl plus Vit. E some
improvement of tissues of the kidney than
pervious group. Mag.100, St.(H&E).

St.(H&E).

Flgure (21): A histological section in the
kidney of 3000 ppm NaCl plus Vit. C
improved the tissues of the kidneys but
higher than the addition of Vit. E

Mag.100, St.(H&E).

Flgure (22): A hlstologlcal sectlon in the
kidney of 5000 ppm NaCl broiler showing

loss of tissue architecture, diffuse
inflammatory, cell infiltration, aggregation
of lymphocytes, necrosis of tubular
epithelium, severe hemorrhage, severs

degeneration of the kidney tissues. Mag.100,

Flgure (23) A hlstologlcal section in the
kidney of 5000 ppm NaCl plus Vit. E
showing some improvement of tissues of
the kidney than pervious group. Mag.100,
St. (H&E).

St.(H&E).
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Figure (24): A hlstologlcal sectlon in the
kidney of 5000 ppm NaCl plus Vit. C
showing mild changes higher than the

addition of Vit. E Mag.100, St. (H&E).
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Table 1: Chemical Analysis of Tap Water Used In Poultry Farm, During the

Experimental Period.

Ppm
Tap Na K Mg Ca Fe Mn Pb Cl S04 Hco; | Cos s;?;?tly
*
Water™ 3982 | 564 | 1093 | 228 | 0 | 027 | 0 | 1358 | 59 | 39.8 | 101 | 6824

*Tap water (underground water) used for the chicks of the Faculty of Agriculture, Zagazig University, Zagazig, Egypt.

Table 2: Composition and Calculated Analysis of Starter and Finisher

Experimental Diets.

Ingredients % Starter Finisher
Yellow corn 59.84 66.0
Soybean meal (44%) 26.58 26.52
Corn Gluten (60%) 6.43 1.00
Vegetable oil 3.00 3.00
Di calcium phosphate 1.8 1.34
Lime stone 1.41 1.37
Vit &min mix* 0.30 0.30
NaCl 0.30 0.23
L-Lysine 0.16 0.12
DL Methionine 0.18 0.12
Total 100 100
Calculated analysis:**

Crude protein % 21.08 18.11
Meatabolizable energy Kcal/Kg 3115 3114
Calcium % 1.02 0.92
Av. Phosphors % 0.47 0.36
Lysine % 1.10 1.00
Methionine 0.50 0.38
NaCl 0.36 0.29

* Supplied per Kg of diet: vit. A, 12000 1U; vit. D3, 2200 IU; vit. E, 10mg; vit. K3 2
mg;vit. B1, 1mg; vit. B 2, 5 mg; vit. B 6, 1.5, mg; . vit. B 12, 10mcg; Nicotinic acid,
30 mg; Folic acid, 1 mg; Pantothenic acid, 10 mg; Biotin, 50 mcg; Choline chloride,

500 mg; Copper, 10

mg; Iron, 30 mg; Manganese, 60 mg; Zinc, 50 mg; lodine, 1 mg; Selenium, 0.1 mg;

Cobalt, 0.1 mg.

** According to analytical data NRC (1994).
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Table 3: Live body weight (g) and body weight gain of broiler chicks as affected by inclusion levels of salinity,
addition of vitamins C and E and their interaction during the experimental period.

W. Ezzat, et. al.,

ltems Live body weight (g) Weight gain (g)

1Wk 3Wk _ 7TWkK 1-3 Wks _ 3-7 Wks 1-7 Wks
NaCl (ppm)

Zm *k *k * * *k
0 133.938+0.424 681.309+3.331° 1881.744+23.759 547.370+3.682° 1200.435+25.816 " 1747.806 +23.524°
1000 133.506+0.278 655.719+4.640° 1886.769+26.179° 522.213+4.735" 1231.049+28.894° 1753.262+26.146°
3000 133.321+0.221 | 642.120+9.693% 1820.087+12.265"° 508.799+9.608 ™ 1177.967+9.811° 1686.766+12.319"
5000 133.790+0.281 624.934+8.385° 1735.878+20.089 © 491.144+8.472° 1110.944+22.611° 1602.088+20.082°
Vitamins

NS NS * NS * d
Without vitamin 133.343+0.290 660.159+8.806 1798.058+21.191° 526.816+8.889 1137.899+17.831° 1664.715+21.310°"
With Vit.C (1g/kg diet) 133.713+0.269 640.805+9.384 1866.456+33.472° 507.092+9.249 1225.652+28.769° 1732.743+33.351°
With Vit. E (100 mg/kg diet) 133.638+0.237 644.363+6.338 1828.844+14.540 ™ 510.724+6.339 1174.374+13.523" 1685.098+14.512°
Interaction between NaCl and vitamins

Zm *k *k *% *k **k
Tap water(TW) 133.037+0.686 692.815+2.990° 1843.889+34.671° 559.778+3.676° 1151.074+37.604% 1710.852+34.004°
TW + 1000 134.77820.170 | 672.074+1.636°° | 1952.194+42.351° 537.296+1.614" 1280.120+41.020™ 1817.417+42.423%
TW + 3000 134.000£0.949 | 679.037+3.186® 1849.148+6.992° 545.037+4.011® 1170.111+6.913" 1715.148+6.745°
TW + 5000 133.111+0.559 | 668.593+3.221%° 1829.444+39.723° 535.481+3.240 ™ 1160.852+37.185% 1696.333+40.035 "
TW + Vit.C (1g/kg diet) 133.630£0.329 | 643.787+7.242" 1973.565+14.176° 510.157+7.751"F 1329.778+20.798° 1839.935+13.925°
TW + 1000 + Vit.C (1g/kg diet) 133.778+0.333 | 654.778+6.407 ™ 1857.296+24.514" 521.000+6.090 ™ 1202.519+21.407™ 1723.519+24.247"
TW + 3000 + Vit.C (1g/kg diet) 133.148+0.610 | 649.861+12.961™° | 1819.403+14.498° | 516.713+12.471™ 1169.542+27.396" 1686.255+15.040™
TW + 5000 +Vit.C (1g/kg diet)) 133.185+0.185 | 634.130+27.260% | 1812.858+36.344™ | 500.944+27.188% 1178.729+11.454° 1679.673+36.311™
TW + Vit. E (100mg/diet) 133.630+0.616 | 642.370+12.425™ 1828.000+14.709° 508.741+12.283 " 1185.630+14.433° 1694.370+14.911°
TW + 1000 +Vit. E (100mg/diet) 134.074+0.582 | 629.366+20.617 % 1699.495+16.5577 495.292+20.797% 1170.130+17.6037 1565.421+17.113°
TW + 3000 +Vit. E (100mg/diet) 133.259+0.582 | 613.228+15.682° | 1727.207+28.678 479.968+15.331° 1113.980+41.784" 1593.948+28.652
TW + 5000 +Vit. E (100mg/diet) 134.037+0.243 632.208+8.238 ™ 1780.931+45.077 ™ 498.171+8.477% 1148.722+50.280 1646.894+44.905 "

Means are bearing different letters in each classification, differ significantly (P<0.05).
NS: Not significant, * P <0.05, **P<0.01.
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Table 4: Feed consumption (g) and feed conversion (g feed/g gain) of broiler chicks as affected by inclusion levels of

salinity, addition of vitamins C and E and their interaction during the experimental period.

Feed consumption (g)

Feed conversion (g feed/g gain)

Items 1-3 Wks [ 37Wks | 1-7 Wks 13Wks | 37Wks [ 17 Wks

NaCl (ppm)

* * *%x Zw Zw *%x
0 704.433+12.428° 3314.127+24.091 ° 4018.560+30.210° 1.288+0.028 2.770£0.060 2.302+0.032°
1000 685.106+10.088% | 3277.159+28.556 *° 3962.264+31.799 ® 1.313+0.022 2.674+0.070 2.264+0.041°
3000 666.703+11.145° | 3238.488+37.833%® 3905.191+39.486 ™ 1.316+0.043 2.750£0.036 2.316+0.025®
5000 654.220+7.416" 3181.103+31.263" 3835.323+30.324° 1.335+£0.027 | 2.870+0.049 2.396+0.029°
Vitamins

NS NS NS NS NS NS
Without vitamin 676.008+10.364 3242.639+27.840 3918.647+31.622 1.286+0.024 | 2.857+0.051 2.357+0.030
With Vit.C (1g/kg diet) 689.833+10.667 3294.579+29.211 3984.412+33.401 1.365+0.030 | 2.701+0.054 2.306+0.036
With  VIT. E (100 mg/kg diet) 668.163+9.496 3228.770+£29.061 3896.932+33.146 1.311+0.020 | 2.757+0.034 2.316+0.022
Interaction between NaCl and vitamins

NS NS NS NS NS NS
Tap water(TW) 699.930+23.496 3299.170+£52.521 3999.100+£34.844 1.251+0.049 2.875+0.137 2.340+0.067
TW + 1000 727.090+15.518 3269.240+14.700 4096.330+25.862 1.353+0.033 | 2.638+0.088 2.257+0.063
TW + 3000 686.280+25.083 3273.970+39.408 3960.250+64.461 1.260+0.055 | 2.798+0.038 2.309+0.043
TW + 5000 684.810+6.337 3269.420+63.590 3954.230+61.352 1.279+0.005 | 2.825+0.140 2.335+0.087
TW + Vit.C (1g/kg diet) 693.700+24.328 3317.277+34.020 4010.977+52.766 1.35+0.033 2.496+0.056 2.181+0.044
TW + 1000 + Vit.C (1g/kg diet) 676.807+22.753 3244.780+56.792 3921.587+59.495 1.300+0.057 | 2.702+0.094 2.277+0.066
TW + 3000 + Vit.C (1g/kg diet) 667.590+24.944 3232.507+56.919 3900.097+81.660 1.294+0.065 | 2.766+0.066 2.313+0.048
TW + 5000 +Vit.C (1g/kg diet)) 674.170+22.782 3270.470+£94.061 3944.640+79.996 1.359+0.124 | 2.767+0.050 2.350+0.051
TW + Vit. E (100mg/diet) 658.350+16.919 3212.487+64.975 3870.837+65.273 1.295+0.037 | 2.711+0.082 2.285+0.039
TW + 1000 +Vit. E (100mg/diet) 651.700+22.274 3169.460+48.449 3821.160+39.860 1.320+0.066 | 2.963+0.062 2.441+0.015
TW + 3000 +Vit. E (100mg/diet) 664.370+2.526 3221.330450.578 3885.700+49.457 1.38740.040 | 2.897+0.081 2.439+0.037
TW + 5000 +Vit. E (100mg/diet) 646.590+8.578 3152.520£74.415 3799.110£70.531 1.298+0.022 2.750£0.078 2.307+0.050

Means are bearing different letters in each classification, differ significantly (P<0.05).
NS: Not significant, * P <0.05, **P<0.01.
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Table 5: Water consumption (g) and water/ feed of broiler chicks as affected by inclusion levels of salinity, addition of

vitamins C and E and their interaction during the experimental period.

ltems Water consumption (g) Water/feed
1-3 Wks [ 3-7 Wks _ 1-7 Wks 1-3 Wks 3-7Wks | 1-7 Wks
NaCl (ppm)
*x **k ** *%x *% **k
0 1349.8336.637° | 7057.633+95.627° 8407.467+97.949 7 1.922+0.041 7 2.130+0.031° 2.093+0.030°
1000 1416.956+4.605° | 7452.667+133.301°¢ | 8869.622+135.253° | 2.072+0.034° 2.276+0.050° 2.240+0.044°
3000 1509.822+22.077° | 7874.533+112.147° | 9384.356+127.397° | 2.268+0.037" 2.434+0.043° 2.405+0.038°
5000 1669.656+19.741° | 8496.211+184.156° | 10165.867+191.632° | 2.555+0.043° 2.6720.057° 2.651+0.048°
Vitamins
NS NS NS NS NS NS
Without vitamin 1485.867+39.177 | 7630.817+185.910 9116.683+218.376 2.208+0.079 2.358+0.071 2.33120.070
With Vit.C (1g/kg diet) 1495.492+37.708 | 7964.017+206.160 9459.508+240.110 2.180+0.081 2.422+0.076 2.380+0.075
With Vit E (100 mg/kg diet) | 1515.590+38.282 | 7825.695+178.967 9341.285+213.979 2.2760.075 2.428+0.068 2.401+0.067
Interaction between NaCl and vitamins
Tap water(TW) 1348.667+12.94° | 7010.500+132.301°¢ | 8359.167+138.548° | 1.932+0.082° 2.125+0.023¢ 2.090+0.017¢
TW + 1000 1353.100+14.899" | 7159.133+150.755° | 8512.233+165.252% | 1.864+0.059° 2.1250.046° 2.0780.049°
TW + 3000 1347.733+11.433" | 7003.267+248.521° | 8351.000+245.716° | 1.970+0.086° 2.141%0.093° 2.111%0.088°
TW + 5000 1407.700+2.139% | 7337.167+297.500° | 8744.867+298.087° | 2.056+0.02™ 2.249+0.130 | 2.214+0.104“
TW + Vit.C (1g/kg diet) 1426.600+8.083"7 | 7745.967+165.31™ | 9172.567+173.128°" | 2.062+0.084™ | 2.336+0.072°" | 2.289+0.074“
TW + 1000 + Vit.C (1g/kg diet) | 1416.567+9.753°" | 7274.867+178.622° | 8691.433+176.483™ | 2.096£0.076 | 2.244+0.075% | 2.218+0.069*
TW + 3000 + Vit.C (1g/kg diet) | 1515.733+52.215" | 7780.500+151.603° | 9296.233+183.731°% | 2.272+0.035" 2.406+0.065" | 2.385+0.0600"
TW + 5000 +Vit.C (1g/kg diet)) | 1519.933+22.004° | 8156.167+176.039® | 9676.100+198.042™ | 2.262+0.108" 2.496+0.056°° | 2.454+0.052%°
TW + Vit. E (100mg/diet) 1493.8+49.41™ 7686.933+187.814™ | 9180.733+233.693 | 2.270+0.057° 2.397+0.108™“ [ 2.375+0.098 ™
TW + 1000 +Vit. E (100mg/diet) | 1671.367+28.193" | 8395.100+305.975% | 10066.47+292.442® | 2.571+0.108° 2.650+0.108® | 2.636+0.092°
TW + 3000 +Vit. E (100mg/diet) | 1682.333+16.961° | 8794.8+379.458° 10477.130+377.465° | 2.532+0.025° 2.732£0.133° 2.698+0.109°
TW + 5000 +Vit. E (100mg/diet) | 1655.267+58.384° | 8298.733+316.49® | 9954.000+369.925®° | 2.561+0.095° 2.633x0.082%" | 2.619+0.072%®

Means are bearing different letters in each classification,
NS: Not significant, * P <0.05, **P<0.01.

differ significantly (P<0.05).
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Table 6: Mortality rate value® of broiler chicks as affected by inclusion levels of salinity, addition of vitamins C and E
and their interaction during the experimental period.
ltems Initial Total mortality Mortality rate
number 1-3(weeks) | 3-7 (weeks) | 1-7(weeks) | 1-3(weeks) [  3-7 (weeks) | 1-7(weeks)
NaCl (ppm)
* NS

0 90 0 1 1 0.000° 1.111 1.111°

1000 90 2 3 5 2.222° 3.333 5.556°

3000 90 6 6 12 6.667" 6.667 13.333°¢
2 5000 90 8 7 15 8.889"° 7.778 16.667
[
<5} Vitamins
m * *
m. Without vitamin 120 11 10 21 9.167° 8.333" 17.500°
) With Vit.C (1g/kg diet) 120 3 5 8 2.500° 4.167° 6.667°
(&) With Vit. E (100 mg/kg diet) 120 2 2 4 1.667° 1.667° 3.3332
° Interaction between NaCl and vitamins
o * NS *
o
o Tap water(TW) 30 0 1 1 0.000° 3.333 3.333%®

- TW + 1000 30 2 2 4 6.667° 6.667 13.333°
O TW + 3000 30 4 3 7 13.333° 10.000 23.333°
2 TW + 5000 30 5 4 9 16.667 13.333 30.000"
I= TW + Vit.C (1g/kg diet) 30 0 0 0 0.000° 0.000 0.000°
S TW + 1000 + Vit.C (1g/kg diet) 30 0 1 1 0.000° 3.333 3.333®
S TW + 3000 + Vit.C (1g/kg diet) 30 1 2 3 3.333% 6.667 10.000“
- TW + 5000 +Vit.C (1g/kg diet)) 30 2 2 4 6.667° 6.667 13.333°

A TW + Vit. E (100mg/diet) 30 0 0 0 0.000° 0.000 0.000°
m TW + 1000 +Vit. E (100mg/diet) 30 0 0 0 0.000° 0.000 0.000°
wn TW + 3000 +Vit. E (100mg/diet) 30 1 1 2 3.333% 3.333 6.667 %
> TW + 5000 +Vit. E (100mg/diet) 30 1 1 2 3.333% 3.333 6.667 "
= These values were analysis by using Chi-Square
= Means are bearing different letterss, differ significantly (P0.05)
wn
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Table 7: Carcass characteristics (%) of broiler chicks as affected by inclusion levels of salinity, addition of vitamins C
and E and their interaction at 7weeks of age.

Items Pre-slaughter Carcass Liver Heart Gizzard Giblets Dressing Abdominal fat
(%) (%) (%) (%) (%) (%) (%)
NaCl (ppm)
*x NS * NS NS *x *
0 1876.333+33.283 75.220+0.497° 2.719+0.103 0.600+0.017° 2.583+0.093 5.901+0.169 81.122+0.531° 2.847+0.097°
1000 1888.000+32.602 72.517+0.458° 2.695+0.127 0.648+0.024™ 2.549+0.070 5.892+0.149 78.409+0.542° 2.630+0.075™
3000 1825.778+21.902 71.126+0.446™ 2.719+0.099 0.687+0.033™ 2.554+0.093 5.960+0.139 77.08620.493° 2.430£0.102™
5000 1741.889+28.526 70.609+0.558° 2.814+0.147 0.728+0.030° 2.595+0.063 6.137+0.154 76.74520.530° 2.224%0.095°
Vitamins
NS NS NS NS NS NS NS
Without vitamin 1868.500+36.989 72.3160.711 2.654+0.118 0.697+0.036 2.511+0.071 5.862+0.174 78.17820.675 2.61620.107
With Vit.C (1g/kg diet) 1803.167+24.093 72.3030.600 2.759+0.094 0.639+0.019 2.637+0.052 6.035+0.102 78.33820.605 2.515+0.098
M,_\m_% Vit. E (100 mg/kg 1827.333+25.354 72.484+0.728 2.797+0.091 0.661+0.019 2.563+0.077 6.021+0.105 78.506+0.761 2.467+0.106
Interaction between NaCl and vitamins
* NS * NS NS * NS
Tap water(TW) 1949.333+56.772 75.253+0.876 ™ 2.559+0.206 0.563+0.016 2.507+0.194 5.630+0.372 80.8830.659 * 3.039+0.122
TW + 1000 1975.333+42.451 72.927+1.088™ 2.469+0.165 0.643+0.054™ 2.412+0.121 5.524+0.135 78.453+1.219™ 2.67020.111
TW + 3000 1819.000+44.411 71.01620.874° 2.664:+0.222 0.770+0.024™® 2.593+0.191 6.027+0.358 77.043+1.210° 2.493+0.131
TW + 5000 1730.333+58.299 70.06620.730 2.923+0.363 0.812+0.069° 2.531+0.115 6.266+0.453 76.33020.785° 2.260%0.215
TW + Vit.C (1g/kg diet) 1845.667+49.831 74.63020.966 % 2.750+0.149 0.61620.035°¢ 2.687+0.072 6.053+0.105 80.683+0.896 ** 2.742+0.106
MR_M@HMM%VJr Vit.C 1827.667+32.338 72.3300.915™ 2.772+0.265 0.621+0.043°¢ 2.678+0.120 6.071+0.318 78.400+1.232> 2.648+0.143
Mm,ﬂ%m%ﬂ Vit 1828.000+38.314 71.104%0.785 ¢ 2.777+0.212 0.637+0.057 ™ 2.559+0.150 5.973+0.288 77.077£0.561°¢ 2.449+0.224
MRM%%%VW&;.O 1711.333+45.407 71.151+1.210°¢ 2.737+0.240 0.677+0.021™ 2.624%0.107 6.041%0.175 77.190+1.111°¢ 2.222+0.227
Mm,\owz/mvmamc 1834.000+59.632 75.779+0.966 2.848+0.201 0.617+0.033° 2.556+0.228 6.021+0.371 81.800+1.337° 2.759+0.242
N,D\oﬂ%mm%;_ E 1861.000¢62517 | 72.203+0.603% | 2.8440236 | 0.680+0.035%° | 2.557:0.100 6.0810.211 78.373:0.718" 2.5710.179
Mm,\ow:%mmmsﬁ E 1830.333+47.754 71.257+0.997 ¢ 2.715+0.145 0.656:+0.063 ™ 2.509+0.209 5.880+0.118 77.137+1.068° 2.347+0.228
TW +5000 +Vit. B 1784.000+53.703 70.600+1.200° | 2.782+0.246 | 0.6920.011%F |  2.629:0.142 6.103+0.184 76.713+1.153° 2.189+0.004

(100mg/diet)

Means are bearing different letters in each classification, differ significantly (P<0.05).
NS: Not significant, * P <0.05, **P<0.01.
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Table 8: Some blood components of broilers as affected by inclusion levels of salinity, addition of vitamins C and E
and their interaction at 7weeks of age.

Items AST ALT Uric acid Creatinine Sodium Potassium Magnesium
un un (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

NaCl (ppm)

*k *% * *k *k *% Zw
0 39.889 +1.274° 0.577 £0.020°¢ 2.822+0.157% | 0.936 +0.064° 120.923 +2.361° 9.017 +£0.192°¢ 1.570 +0.080
1000 62.000 + 2.522° 0.770+0.035° 3.189+0.181% | 1524+0.102° 120.051 +2.287°¢ 8.870 +0.246° 1.588 + 0.087
3000 70.444 +2.467° 0.633 £ 0.018" 3.500+0.146° | 1.964 +0.259"° 144.336 £2.311° | 11.007 + 0.232"° | 1.633+0.053
5000 62.556 + 2.892° 0.687 +0.014° 3.589+0.170° 2.378 +0.323° 158.778 +2.281% 14.353 +0.213% | 1.691 +0.044
Vitamins

NS NS NS w* NS NS NS
Without vitamin 57.583 + 3.587 0.635 +0.021 3.250 +0.163 1.029 + 0.076° 135.263 +£5.225 10.717 + 0.685 1.620 + 0.056
With Vit.C (1g/kg diet) 60.250 + 4.117 0.688 + 0.028 3.275+0.162 2.086 +0.254° 136.278 +5.266 10.758 +0.707 | 1.623 + 0.068
With Vit. E (100 mg/kg diet) 62.949 + 4.159 0.691 + 0.035 3.387 £0.174 1,987 +£0.217° 139.661 +5.420 11.272+0.684 | 1.632 + 0.055
Interaction between NaCl and vitamins

kk *%x Zm *% **k *%k Zm
Tap water(TW) 43.667 +1.202° 0.550 + 0.049° 2.767 £ 0.260 0.758 +0.129" 120.610 +4.803° 8.820 +£0.410° 1.500 + 0.125
TW + 1000 55.333 +2.603° 0.650 + 0.031™ 3.267 £ 0.406 1.263 +0.155® 119.170 +4.760° 8.710 £0.531° 1.670 + 0.146
TW + 3000 73.667 +£5.840° 0.670 +0.025™ 3.533 £0.240 0.964 + 0.046% 143.107 + 3.663° 11.300 + 0.410° | 1.640 +0.115
TW + 5000 57.667 £3.528™ 0.670 £0.023™ 3.433 £0.348 1.130 + 0.1127 158.163 +3.517° 14.037 +0.464° | 1.670 +0.100
TW +Vit.C (1g/kg diet) 38.333 +1.764°7 0.610 + 0.023™ 2.900 + 0.346 1.023 +0.012% 121.390 +4.629°¢ 9.053 +0.324°¢ 1.570 + 0.190
TW+1000+Vit.C (1g/kg diet) 67.667 + 4.055 ™ 0.820 +0.040° 3.167 £ 0.318 1.653 + 0.199° 120.220 +3.927°¢ 8.770 +0.485°¢ 1.563 +0.209
TW+3000+Vit.C (1g/kg diet) 68.333+3.756°° | 0.620 * 0.020™ 3.333 £ 0.260 2.557 +0.157™ 144.847 +4.672® | 10.730 +0.445" | 1.660 + 0.087
TW+5000+Vit.C (1g/kg diet) 66.667 + 4.333%° 0.700 + 0.023° 3.700 + 0.346 3.111+0.236° 158.657 +5.026° 14.477 £0.350° | 1.697 +0.082
TW + Vit. E (100mg/diet) 37.667 +2.028° 0.570 +0.029™ 2.800 +0.321 1.027 £ 0.0937 120.770 +4.714°¢ 9.177 +£0.368°¢ 1.640 +£0.139
TW+1000+Vit. E (100mg/diet) 63.000 + 3.786 °° 0.840+0.035° 3.133£0.348 1.657 + 0.095° 120.763 +4.905° 1.530 £0.142
TW+3000+Vit. E (100mg/diet) 69.333 + 4.096 ™ 0.610 + 0.044™ 3.633 £0.328 2.370+0.132° 145.053 +5.260® | 10.990 +0.447" | 1.600 +0.111
TW+5000+Vit. E (100mg/diet) 63.333+6.960 ™ [ 0.690 +0.032° 3.633 £ 0.296 2.892 + 0.064® 159.513 +4.933* 14,547 +£0.359° | 1.707 +£0.076

Means are bearing different letters in each classification, differ significantly (P<0.05).

NS: Not significant, * P <0.05, **P<0.01.

403



W. Ezzat, et. al.,

REFERENCES

Abaza, M. (2002). Immune system and some physiological aspects in
Japanese quail affected by antioxidants. Egyptian Poultry. Sci. Vol.
22 (I): 259-276.

Abd- Ellah, A.M.(1995). Effect of ascorbic acid supplementation on
performance of laying hens during hot summer month. Assiut Vet,
Med, J., 34: 67, 83-95.

Adrizal, A.; Hendalia, E.; and Nelson (1997). Effect of sodium addition in
diet or drinking water on growth, water consumption, and tibi ash of
growing chicks. Poultry Sci. 76 (Suppl.1) (Abst.).

Afifi, M.; Ali, Maie, F. and Abdel-Maksoud, A.M. (1992). Effect of salt
stress on some productive traits in broiler chicks. Poultry Sci., 19:35
(Abstract).

Akerman, B.; Anderson, B.; Fabricius, E. and Svensson (1960).
Observations on central regulation of body temperature, food and
water intake in the Pigeon (Columba livia). Acta Physiol. Second.
50: 328-336.

Al- Harthi, M. A. (2001). Reliving the adverse effects of heat stress on
broilers performance by dietary sodium chloride. Egypt. Poultry.
Sci. Vol. 21 (IV) 1139 — 1152.

Ali, Maie, F.; Mekkawy, M.Y.; Afifi, M. and Abdel- Maksoud,A.M.(1992).
Salt stress in broiler chicks. 2. Effect of sodium chloride stress on plasma
hormonal levels and other blood constituents in broiler chicks. Archiv -
fur-Geflugelkunde., 56: 6,241-246.

Al-Taweil, R. N.; and Kassab, A. (1990). Effect of dietary vitamin C on
ascites in broiler chicks. International. J. for vitamin and nutrition
research 60: 307-313.

Balnave, D., 1988. The response of broilers to sodium chloride in the
drinking water. Proceedings of the Poultry Research Foundation
1988 Symposium, p.02.

Balnave, D.; Zhang, D. and Morenege, R. E. (1991). Use of ascorbic acid
to prevent the decline in eggshell quality observed with saline
drinking water. Poultry Sci., 70:848-852.

Britton, W. M. (1992). Dietary sodium and chloride for maximum broiler
growth, pp 152-159 in: Proceeding Georgia Nutrition Conference,
Atlanta, GA, USA.

404



Salinity Stress, Vitamins C, Blood Components

Catignani, G.L. 1980. In vitamin E. A Comprehensive Treatise, Section 2,
L. J. Machlin (ed.). P. 318, Marcel Dekker, Inc., New York.

Chan, K. M.; and Decker, E. A. (1994). Endogenous skeletal antioxidants.
Crit. Rev. Food Sci. Nutr., 34, 403-426.

Corwin, L. M. 1980. In vitamin E. A Comprehensive Treatise, Section 3, p.
32, L.J. Machlin (ed.). , Marcel Dekker, Inc., New York.

Damron, B.L. and Flunker L.K. (1993). Broiler chick and laying hen
tolerance to sodium hypochloride in drinking water. Poultry Sci.,
72: 1650 -1655.

Degkwitz, E. (1987). Some effects of V.C may be indirect since affects the
blood levels of cortisol and thyroid hormone. Ann N. Y. Aced. Sci.
498: 470-474.

Dragsted, L.O.; Young, J.F.; Loft, S; Sandstrom, B.; Nesaretnam, K.
and Packer, L. (2001). Relationship to intervention with
antioxidant-rich foods. Biomarkers of oxidative stress and of
antioxidative defense Micronutrients- and-health: - molecular
biological- mechanisms. 27 - 278.

Duncan, D.B. (1955). Multiple range and multiple “F” test. Biometrics, 11: 1-42.

Egwuatu, C.O.; Harper, J.A.; Helfer, O.H. and Arscott, G.H. (1983).
Effect of low salt, sodium and chloride levels in poult rains on
growth, bone development and related factors. Poultry Sci., 62:
353-358.

El-Fiky, A.A. (1998). Addition of ascorbic acid to relieve the adverse
effects of using underground and saline water on egg quality and
some physiological parameters. Egypt. Poultry Sci., 18: 81-101.

El-Khimsawy K. A. (2001). Feed additives in poultry feeds and diets. Dar
El- Hoda Lil Nasher Wa-Tawzie. Egypt 2™ Ed. (in Arabic).

Ezzat, W. (1999). Effect of some minerals in the drinking water on
physiological process of broiler production. Ph. D. thesis, Fac. of
Agric., Zagazig Univ., Zagazig, Egypt.

Ezzat, W. and, Abd El-Razik, M. E.l. (2003). Addition of ascorbic acid to
alleviate the adverse effects of saline water on growth performance
traits, blood components and histopathological status of the  liver and
kidney chicks. Journal of Productivity and Development (Agricultural
Research) Volume 8, No. (2): 189-204 (2003).

405



W. Ezzat, et. al.,

Franchini, A; Bertuzzi, S.; Tosarelli, C. and Manfreda, G. (1995).
Vitamin E in viral inactivated vaccines. Poultry. Sci , 74:666 — 671.

Franchini, A.; Canti, M.; Monfreda, G.; and Bertuzzi, S.; Asdrubali,
G.; and Franciosi, C. (1991). Vitamin E as adjuvant in emulsified
vaccine for chicks. Poultry Sci. 70:1709-1715.

Guyton, A. C. (1987). Human Physiology and Mechanisms of Disease,
(Philadelphia Saunders), USA.

Hoffmann, La. and Roche, Ltd. (1995). A colorimetric method for the
determination of creatinine, Vitamin C function and application in
poultry and pigs. Feed Compounder, 15: 1, 15-20.

Lott, B. D.; Wideman, R. F. and May, J.D. (1992). The effect of sodium
loading of male broilers. Poultry Sci., 68: 121(Abstract).

Marks, H. L. and Washburn, K.W. (1983). The relationship of altered
water/feed intake rations on growth and abdominal fat in
commercial broilers. Poultry Sci., 62: 263-272.

McCay, P.B. (1985). Annu. Rev. Nutr. 5:323.

Metwally, M.A. (2003). Effects of vitamin E on the performance of
Dandarawi hens exposed to heat stress. Egypt. Poultry. Sci. Vol. 23
(1):115-127.

Meydani, S. N.; and Blumerg, J. B. (1993). Vitamin E and the immune
response. Pages 223-238 in:Nutrient Modulation of the immune
response. S.Cunningham-Rundles,ed. Marcel Dekker, New York.N.Y.

Mirsalimi,S.M.; O’Brien, P.J. and Julian , R.J. (1994). Blood volume
increase in salt induced pulmonary hypertension heart failure and
ascites in broiler and White Leghorn chickens. Poultry Sci., 20: 297
(Abstract).

Morrison, W.D.; Ferguson, A.E.; Pettit, J.R. and Cunningham, D.C.
(1973). The effect of sodium chloride on ascites and related
problems in turkeys. Poultry Sci. 52: 2067 (Abstract).

NRC (1994). Nutrient Requirements of poultry 9™ rev. ed. National
Research Council .National Academy Ress. Washington, D.C.

Orban, J.I.; Roland, D.A.; Cumming, K. and Lovell, R.T. (1993).
Influence of large doses of ascorbic acid on performance, plasma
calcium, bone characteristics and eggshell quality in broilers and
Leghorn hens. Poultry Science 72:691-700.

406



Salinity Stress, Vitamins C, Blood Components

Oviedo-Rondon, E. O.; Murakami, A. E.; Furlan, A. C.; Moreira, |.;
and Macari, M. (2001). Sodium and chloride requirements of young
broiler chickens fed corn-soybean diets (one to twenty-one days of
age). Poultry Sci., 80:592-598.

Pang, C.Y.; Philips, G.D. and Combpell, L.D. (1979). The toxic effects of
saline drinking water on young turkey Poultry. Br. Poultry Sci. 20: 1-7.

Pardue, S.L. and Thaxton, J.P. (1986). Ascorbic Acid in Poultry: a Review.
World, Poultry Science Journal 42:107-123.

Polin, D. and Wolford, J.H. (1973). Factors in financing food intake
caloric balance in chickens fed. Proc., 32, 1702.

Rashwan, A. A.; Abdel-Razik, M.A. and Baelish, A.M. (1997).
Performance of arbor-acres broiler chicks as affected by salinity of
drinking water. International Conference on Animal Production and
Health .491-505.

Ross, E. (1979). The effect of water sodium on the chick requirement for
dietry sodium. Poultry Sci., 58: 626-630.

SAS (1998). SAS User's Guide: Statistical Analysis System Institute,  Inc.,
Cary, N.C. USA.

Smith, C.J.V. (1969) Alterations in the food intake of chickens as a result
of hypothalamic lesions. Poultry Sci., 48: 475. (Abstract).

Smith, M. O.; and Teeter, R. G. (1989). Effects of sodium and potassium
salts on gain, water consumption, and body temperature of 4 to 7
week-old heat stressed broilers. Nutrition Reports International.
40:161-1609.

Soliman, M.M. (1993). Some reproductive and physiological studies on

domestic fowls. Ph.D. Thesis Fac. Of Agric. Zagazig Univ., Zagazig,
Egypt.

Sturkie, P.D. (1965). Avian physiology 2 nd Ed. Comstock publishing
Association Cornell University Press, Ithaca, New York, U.S.A.

Sturkie, P.D. (1976). Avian physiology 3 rd Ed. Springeverlage, New York
Inc., U.S.A., PP. 400.

Villee, C. A.; Solomon, E. P.; Martin, C. E.; Martin, D. W.; Berg, L. R.;
and Davis, P. W. (1989). Biology, (Philadelphia, Saunders), USA.

407



W. Ezzat, et. al.,

Al padldl)
pal) gl ¢ galll plaly aside 3 E, C pmalid aladiads alal) poal) Cidas
Canl) 5 )3 (B A oY gagll ) il (an g
— Jgana dgle S —*Jagdll) G gl 2o —FGuad el —F e Aag
ul.a,)lu.img.shm
e =5 ) = Al — 3l gaal) 2l G say agaa
G2 daals —de] )3 IS —al gall 2 1) and®

o5 sl 258 e il sinne Angf il Al Al @llig (3x4)addele 3 at o )
O g LS Al jall o3 8 aadiia] L gaill 5 o L8 4S5 AT G ol iungd) < el (o)
003 o L Ay gluia ol g ¢ el e aabd 71 00 (DS 90 )) cpentd) s 0
3 ety o€ 30 Lo Alebea JS LA pat alalas e W) ) L) siie dandey all aual
(e JS0 s 10) & S

S asngal )l il gie B3l pe Lisine awall (s paliad Fll ca
Js sl e gane g A3l die (saldd) 86 3 5000 3000 G sise die il ole
8ol elld g Lgina ol3ad) @Dlginl g Ay sl 8ol 3l it LS L jaall (e gl 7¢ 3 xie
mu}.,;id\@;ﬁSOOO <3000 é}lu»qmu)-ﬁ\ ;u@eﬁa}d\ 2 b giua
gl J\JJ\L«.}:\JM\UA&}MT T-1 ¢ 3-1 <l dl xie dj).uﬁ\z\.c}qu&a@_)\sd\
A.u:u).ﬂ\ C«Lﬂ‘f ?}gd}.\aﬂ %J}Eub)ﬁumﬁéb‘)ca\.\yM;\M\j;u\uu;\_u.n.\.“};,u\
dalall e 33 ae Ay siea 33L ) (3581 Jaea 3 ) LS L Jg S de gana e 45l
(o)) oo g sed T-3 1acle) gl

@3 Ly 0 Lsies Laalasl ladl aa s AUl o) 321 cAapdl 55 il
oaes « ALT (AST ol Lol e S5 amsad) (3300 Apmaily B8 2 gial) dpnaall |y gine
e @ AA}LJ\ QQ}MBJQJCAJV';JS\&?}:\“U}J\ceﬁJM\cMQﬂ\c@J}gﬂ

408



Salinity Stress, Vitamins C, Blood Components

A al) il gianal) e Gpanl (5 0 ppme (8 aspnielal) Lgina Sl ol ety Ll
A el (A agdsaall 3y 18]

s sine anll 0550k ) Aaladl ) C opelid 2Lzl oo (5Ll Al e
o) Ao genall ae A3 jlid) die L gine Lialisd) (358 Jaes (il Laiy ¢ ol 7 jec
3L G ) Cpenil) (5 ) Alle ) C el Al (ool LS L (el L) iliaa
e DA die (end) e g sl 3-1 e bl lacle) & il <l 8 VA ansall Ay )
3 A D Jaee o IS Lisinae Sl ol et ol Leal) Ciliae sl de gandl
o e 5l Gral (g oy L o138 Y elal il g oLl gl o £)3 Jigad
o pomu (b Lisine ol S 58 53305 M I E Sl C opalid Ll Ailias 3DIe
ool sl cogdgaall ¢ sl Giaen S5 ¢ ALT CAST cilay i Ligine i ol Lot
e ol Lol Cilime ) de samall pe 4 jaal) die dapdl) cliiag a8 o guaieLall
b psmitlal) €5 e S Ligine il ol GGl ol b A slal) il i 3ol
D ele (8 a g0 guall 2y SIS] AdlAL b shsall ae Gpanl) (5 2 a

Aol D) B0l I il ple 8 a s saal) 35S (e il gl B0l 5 o
Gigag b slialll LAY g (52l 2 )5l A adusig s sla ~ LIS g (5518 5,80 ¢ SN g gl
E, C omelid Gl Lol IS5 2SIl als Gojig s 500 panis 2L 5 (5OAN caia ge
ASD LA 8 slal) angdl bl g el il sda sl D) ol el oLl pe el )
LAY

409



