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Abstract:  A 4X3 factorial design was conducted to study the effect of four 

levels of sodium chloride (0, 1000, 3000 and 5000 ppm/l) 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 /l 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 



W. Ezzat, et. al., 

 386 

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 X45 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/ l) 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 /l 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 



Salinity Stress, Vitamins C, Blood Components 

 389 

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/l significantly (P<0.01) increased AST enzyme activity and creatinine 

as compared with control group. (Table 8).   



Salinity Stress, Vitamins C, Blood Components 

 391 

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/l 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 veins, 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 El-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/l 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). 

 
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). 

 

 
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). 

 
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).  

 
Figure (5): A histological 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). 

 
Figure (6): A 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.CS. 
And enlarged hepatic sinusoids.  Mag.100, 

St.(H&E). 

 
Figure (8): A histological section in the 

liver of 3000 ppm NaCl plus Vit. E. showing 
slightly improving than the previous.  

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

 

 
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 

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

 
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).  

 
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). 
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Figure (13): A histological section in the 

kidney of a control broiler. Healthy tissues 

and normal the cortex of the kidney. 

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

 
Figure (14): A histological section in the 

kidney of a control plus Vit. E broiler 

showing normal architecture of central 

lobules and renal glomeruli of the kidney.  

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

 
Figure (15): A histological section 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, 

St. (H&E). 

 
Figure (16): A histological section in the 

kidney of 1000 ppm NaCl broiler showing 

degeneration changes, diffuse inflammatory 

cellular infiltration and destruction in the 

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

 
Figure (17): A histological section in the 

kidney of 1000 ppm NaCl plus Vit. E. 

broiler showing improves the pathological 

changes than pervious sample. Mag.100, St. 

(H&E). 

 
Figure (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 histological 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, 
St.(H&E). 

 
Figure (20): A histological section 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).  

 
Figure (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). 

 

 
Figure (22): A histological section 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, 

St.(H&E). 

 
Figure (23): A histological 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). 

 
Figure (24): A histological section 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 

water* 

Na K Mg Ca Fe Mn Pb Cl So4 Hco3 Co3 
Total 

salinity 

398.2 5.64 10.93 22.8 0 0.27 0 135.8 59 39.8 10.1 682.4 

*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 IU; 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; Iodine, 1 mg; Selenium, 0.1 mg; 

Cobalt, 0.1 mg. 

** According to analytical data NRC (1994). 
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