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ABSTRACT: A total of 126 Muscovy ducklings one day old were used in 

the present study to assess the effect of phytase supplementation on HSP70 

gene expression, thermal reaction, plasma osmotic pressure, hematological 

parameters, some plasma parameters. liver and kidney functions during 

summer conditions. Ducklings were divided into six equal groups. Three 

diets were formulated to contain 0.25, 0.34 and 0.45% NPP for feeding 

from I d to 3weeks of age, and 0.21. 0., 30 and 0.40 % NPP for feeding from 

3 to 11 weeks of age. respectively. Phytase enzyme was added to all diets at 

two levels (0 and 750 U\Kg). 

Results showed that HSP70 and respiration rate increased 

significantly with increasing dietary NPP level. Enzyme addition into diets 

caused a significantly increase in HSP70 compared with other treatments 

while, body temperature did not differ significantly by dietary NPP level 

without or with enzyme addition. With respect to liver (as measured by AST 

and ALT) or kidney functions (as measured by uric acid and creatinine 

levels), ducks fed diet contained lower NPP recorded higher levels of these 

plasma components than the other groups. While, addition of phytase to 

ducks diet had no deleterious effect on liver or kidney function. Plasma 

osmotic pressure significantly decreased with increasing NPP level and 

phytase supplementation.  

Neither phosphorus levels nor phytase inclusion had significant 

effect on WBC, RBC and PCV. While, hemoglobin concentration increased 

significantly with increasing dietary NPP level. Enzyme addition into diets 

caused a significant increase in hemoglohin concentration (Hb) compared 

with other treatments.  
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Present data indicates that phytase supplementation had some 

beneficial effects on some physiological, hematological parameters and 

plasma osmotic pressure in Muscovy ducks during summer conditions. 

ducks. HSP70, body temperature, respiration rate, plasma osmotic 

pressure,hematological parameters, summer conditions 

INTRODUCTION  

The hydrolysis and absorption of phytate phosphorus (P) by 

monogasteric animals are complex process that are influenced by many 

factors. Dietary ingredients and feed processing seem to be the most 

important factors related to the diet, while age and type of birds could also 

affect phytate (P) utilization (Reddy et aI., 1982; Sebastian et al., 1998 and 

Attia, et aI., 2003). This possesses a problem to nonruminant animals 

because they do not produce sufficient amounts of intrinsic phytase 

necessary to hydrolyze the phytic acid complex.  

Also, phytate can form various salts with the important minerals such as Ca, 

Mg and Cu. (Sebastian et al., 1998).   

On the other hand, some studies on chicks indicated that P 

deficiency impaired their immune response (Aslam, 1995).  

In general. prokaryotes and eukaryotes respond to stressors at a cellular and 

molecular level with a universal expression of heat shock proteins (HSP) 

(Craig, 1985; Lindquist, 1986: Morimoto et al., 1990). Heat shock proteins 

are the most broadly distributed classes of protein known and are among the 

most highly conserved in nature. The most prominent HSP of mammalian 

and avian cells have molecular masses of approximately 90 kDa (HSP 90). 

70 kDa (HSP 70) and 27 kDa (HSP 27) (Schlesinger, 1986; Morimoto et al., 

1990 and Wang, 1992). Heat shock proteins (HSPs) are believed to be 

involved in cellular protection against many 'adverse environmental or 

physiological stimuli (Lindquist and Graig, 1988 and Maloyan et al., 1999). 

Also, Edens et aI., (1992) studied the effect of dietary phosphorus on 

translation of HSP 90, HSP 70 and HSP 23 in heat stressed broiler chickens. 

Broilers that were fed a Pi-deficient diet had significantly lower expression 

of HSP 70, HSP 90 and HSP 23 proteins when they were challenged by 

acute heat stress for 1 h., who postulated that acute heat stress susceptibility 

of Pi-deficient chickens might be due to their inability to initiate a normal 

HSP response to acute heat exposure. 
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MATERIAL AND METHODS  

The experiment was carried out in the Research Station or 

Waterfowls at ElSerw. Domiat Governorate, which belongs to the Animal 

Production Research Institute. Ministry of Agriculture, Egypt. The 

experiment was carried out during summer months (.July August and 

September). A number of 126 one-day old Muscovy ducklings were used. 

They were randomly and equally distributed into 6-treatment groups (21 

ducklings each). Gas heaters were used to keep the required temperature for 

the brooding period while light was provided 23 hr daily throughout the 

experimental period. Feed and water were allowed for ad libitum 

consumption.  

During the experimental period, the average minimum and 

maximum indoor temperatures and relative humidity were 28 , 39°C and 

65%, respectively.  

Tables 1 and 2 show the formulation and nutrient composition of the 

starter and grower diets, respectively. Phytase enzyme (Ronozyme 2500) 

was added (750 FTU/Kg) to diets 100. 75 and 50% and these diets were fed 

with or without phytase supplementation. Thus a number of 6 diets were 

formulated.  

Heat shock proteins 70 (HSP70) gene expression, thermal reaction, 

plasma osmotic pressure, hematological parameters, some plasma 

parameters, liver and kidney functions were determined as affected by 

dietary non-phytate phosphorus (NPP) level and phytase supplementation 

during summer season.  

A starter (22% CP and 2900 Kcal ME/Kg) and a grower (17% CP 

and 3000 Kcal ME\Kg) basal diets (diet 100%) were formulated with no 

inorganic phosphorus supplementation. The starting period lasted from 1 to 

21 days of age while, the growing period lasted from 3 to 11 weeks of age. 

Nutrients content of such basal diets were adequate to cover the 

recommended duck requirements (NRC'. 1994) except that of P. The 

calculated total P (tP) and NPP contents were 0.69 and 0.45% for the starter 

diet and 0.61 and 0.40% for the grower diet, respectively. Commercial 

dicalcium phosphate (18.7% P and 22% Ca) was added to formulate diets of 

treatments 75 and 50% containing 0.58 and 0.49% tP and 0.34 and 0.25 % 

NPP, respectively in starter period, and 0.51 and 0.42% tP and 0.30 and 

0.21% NPP, respectively in grower period. Limestone and vegetable oil 

were used to adjust dietary Ca and calories content, respectively. Vitamin 

and mineral mixture was added in enough quantities to cover the duck 

requirements (NRC 1994).  
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Physiological responses measurement  

Five birds were randomly taken for measuring rectal temperature (as 

a measure of body temperature) and respiration rate were measured at 2.00 

a.m. during the end of experimental period. Rectal temperature was obtained 

gently by thermometer inserted into the cloacae and respiration rate by 

counting the body wall movement for one minute using stop watch and a 

counter. Blood samples (about 3ml heparinized blood / bird) were collected 

from the brachial vein of 5 birds each group. Blood pH was determined by 

using digital electric pH meter (JENCO model No. 608 U.S.A) immediately 

after blood samples collection.  

Blood samples were divided into two portions. The first portion was 

immediately centrifuged at 3000 rpm for 15 minutes and plasma was then 

separated and stored at-20°C for assaying of calcium (mg/100 ml), Pi 

(mg/100 ml) and cholesterol (mg/100 ml) were determined in plasma 

according to Wootton (1982),) Gomorri, (1942) and Richmond (1973), 

respectively.  

AST (Aspartate-aminotransferase) and ALT (Alanine-aminotransferase) 

activities were determined using the method described by White (1970), 

creatinine and uric acid were determined using the method described by 

Husdan, (1968) and Bogin and Keller (1987), respectively. Plasma sodium 

(Na) and potassium (K) were determined using the method described by 

Dean (1960).  

Plasma osmotic pressure was measured by a vapor pressure osmometer 

(Wescor 5500, USA).  

The second blood portion was taken to determine haemoglobin (g/dl) 

Packed-cell volume (%) red blood cells (x 10
6
/mm

3
) and white blood cells 

(x 10
3
 mm

3
).  

Haematocrit value was determined and expressed as a percentage of packed 

cell volume (PCV %) according to Hunsaker (1969), haemoglobin 

concentration was determined in fresh blood samples using 

haemoglobinometer as the method described by Pilaski (1972). Red blood 

cell's (RBC's) and white blood cell's (WBC's) were counted in fresh blood 

sample as the method described by Hawkey dnd Dennett (1989) using 

haemocytometer and counted at 400 X objective of a phase contrast 

microscope.  

MRNA heat shock protein 70  

Samples of brain tissue from three ducks were excised immediately 

and rapidly stored in epen dorff tubes and kept in liquid nitrogen until 
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analysis. Total cellular RNA was extracted by using kit (QIAGEN, 1999) 

and it was spectrophotometrically determined at 260nm.  

Reverse Transcription Polymerase Cycle Reaction (RT-PCR).  

One mg of total RNA was reverse-transcripted using kit (One-Step 

RT-PCR ABgene UK) in a total reaction volume of 50.1.1.1 of reverse 

transcription product (cDNA) was amplified using amli-taq DNA 

polymerase (ABgene UK) and 0.5.1 and 1.1 of HSP 70 from forward and 

reverse primers (Saiki, et aL 1988). The RT-PCR cycle consisted of 

annealing at 48 °C for 45 minutes. Subsequently, samples were incubated at 

94 °C for 2 minutes, 59 °C for I minute and 68 °C for 1.5 minutes for 45 

cycles. Final extenuation was carried out at 68 °C for 10 minutes.  

Quantitation of DNA by ethidium bromide fluorescence  

cDNA concentration was determined by diluting the DNA (1:5) (2.1 

of DNA+8.dd. H2O). DNA samples were loaded in 0.7%
 
agarose gel and 

run against 10.1 of a suitable DNA size marker (DNA digested with Hind 

III and .X 174 DNA digested and 310 bp (base pair). DNA was visualized 

using a 302 nMUV transilluminator to show the stained DNA bands by 

ethidium bromide stain (Sambrook et al., 1989). Gels were photographed 

using a Polaroid camera. The Gal analyzer software (GS 365 data system) 

was used to determine HSP 70 cDNA.  

Statistical analysis:  

Data were analyzed by the least squares analysis of variance using 

the General Linear Models procedure of the statistical analysis model (SAS, 

200I). The statistical model was as follows: 

Yijk= µ + Ti + Aj + TAij + Eijk 

Where: Yijk. = Observation of the ij 
th

 duck: µ = Overall mean, common 

element to all observations: Ti = Effect of dietary NPP level treatment (i = 

1..2. 3); Aj = Effect of phytase supplementation (j = 1,2): TAij = Interaction 

effect between i
th

 dietary NPP level treatment and j
 th

 phytase 

supplementation: and Eijk= Random error component assumed to be 

normally distributed. Data estimated in percentage were transformed with 

the aresine square-root procedure to normalize variance before analysis and 

were retransformed again to the original scale before presentation. The 

differences among means were tested using Duncan's New Multiple Range 

Test (Duncan, 1955).  
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RESULTS AND DISCUSSION  

Gene expression of heat shock protein 70 (HSP70)  

Results showed that, gene expression of HSP70 was affected by 

dietary NPP level and also enzyme addition into diets (Fig 1 and 2) whereas; 

it increased with increasing dietary NPP level and enzyme addition into 

diets followed by the other treatments except birds fed diets of 50% NPP 

without enzyme addition which recorded the lowest gene expression of 

HSP70 compared to other treatments during summer season. This result is 

in agree with Mahmoud et al. (2004) who indicated that Pi deficiency in 

chickens diet inhibited transcription of HSP in certain organs when they 

were exposed to heat stress. On the other hand, Edens et al., (1992) reported 

lower translational process of HSP due to phosphorus availability in the diet 

which was associated with both HSP mRNA type and organ. Finally, dietary 

Pi had a positive effect on HSP protein expression that was manifested 

during translation of HSP mRNAs. Thus, Pi deficiency may affect major 

cellular biochemical pathways that control protein expression (Mahmoud et 

al., 2004).  

Thermal Reaction 

Data in Table (3) showed that respiration rate was affected by 

dietary NPP level. Whereas, it was increased significantly with increasing 

dietary NPP level and also, enzyme addition into diets causing a 

significantly higher respiration rate compared to other treatments.  

Also data in Table (3) showed effect of interaction between dietary NPP 

level and phytase supplementation during summer season on respiration rate 

whereas enzyme addition with the highest NPP level into diets caused a 

significant increase in respiration rate compared to other treatments. This 

result agrees with Namra. (2006).  

Data in Table (3) show that body temperature did not differ significantly by 

dietary NPP level without or with enzyme addition. Also, body temperature 

no affected by the interaction between dietary NPP level and phytase 

supplementation during summer season. Sturkie (1986) reported that body 

temperature of bird depend on bird size, environmental temperature, age and 

sex. The rise in body temperature in response to high environmental 

temperature in the present study was also reported previously by EI-Gendy 

and Washburn (1995) who indicated that rectal temperature is a good 

indicator to both of heat stress and acclimation. In general, body 

temperature and respiration rate improved in birds supplemented with 

phytase under summer condition. The same beneficial effect of phytase 
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supplementation on thermoregulation under summer condition could be 

attributed to dissipating more heat (Namra, 2006).This study suggests that 

the increase in respiration rate of birds during high environmental 

temperature is due to evaporating heat-dissipating mechanism that maintains 

their normal body temperature.  

Blood pH Values  

Result presented in Table (3) indicated that average values of blood 

pH were slightly significantly decreased with decreasing NPP level, without 

phytase supplementation to ducks diets. This may be due to the decrease of 

respiration rate in these groups.  

Elevation of blood pH which was concomitant with increase in RR 

in the present study was interpreted by Balnave and Gorman (1993). They 

stated that carbon dioxide is an end product of oxidative metabolism in 

tissues and is converted to carbonic acid through the action of the enzyme 

carbonic anhydrase. Carbonic acid a weak acid is a source of bicarbonate 

ion. However, it is as a component of the bicarbonate/ carbonic acid buffer 

system that the bicarbonate ion exerts its primary function. This is the most 

important buffering system plasma and it interacts with the respiratory and 

renal systems in regulating the acid-base status of the plasma. The renal 

system regulates the loss of bicarbonate while carbon dioxide loss is 

mediated by the lungs. Under heat stress conditions birds regulate heat loss 

through the evaporation of water from their lungs. While both panting and 

non-panting heat stressed birds exhibit reduced levels of plasma carbon 

dioxide and bicarbonate, the induction of panting result additional 

respiratory alkalosis Teeter et al. (1985). This respiratory alkalosis causes 

disruption in blood flow pattern, body water distribution and mineral and 

ionic balance (Smith and Teeter, 1993).  

The inf1uence of high ambient temperature on blood pH is 

conflicting. For example, Brees et al. (1989) observed that pH increased in a 

curvilinear fashion when chicken was exposed to increasing ambient 

temperature changes. While, Siegel et al. (1974) found no difference in 

blood pH for broiler reared under continuous 35°C vs. thermoneutral 

conditions. Reasons for these discrepancies are not clear but may include 

degree of thermal stress type of stress (Acute vs. chronic), blood collection 

site, sampling time relative to the respiratory state of birds or 

acclimatization of birds to continuous exposure to heat stress.  

Data in Table (3) showed that, the main effect of NPP level and phytase 

supplementation on blood pH was when birds were fed 100% NPP without 

phytase supplementation, as it recorded the significantly highest blood pH 
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values compared to other treatments.  

Hematological Parameters  

Data of hematological parameters are presented in (Table, 4) 

indicated that neither phosphorus levels nor phytase inclusion had 

significant effect on WBC, RBC, and PCV. Also, the interaction between 

dietary NPP level and phytase supplementation during summer season did 

not affect these parameters.  

However, a slight improvement could be observed in these 

parameters with increasing phytase and NPP level. This is in contrast to the 

data obtained in chicks by Aslam (1995) who observed increased chick 

antibody titers to sheep red blood cells with increasing concentrations of 

dietary nonphytate P. This enhancement of immunity may occur 

corresponding to phytase supplementation as a result of improving feed 

consumption, absorption and utilization of nutrients. These results are in 

agreement with Mervat et al (200I) who found that values of WBC, RBC 

and PCV were not affected by dietary NPP and phytase treatments.  

Data in Table (4) showed that, hemoglobin concentration was affected by 

dietary NPP level. Whereas, it increased significantly with increasing 

dietary NPP level. Enzyme addition into diets caused a significant increase 

in hemoglobin concentration (Hb) compared to other treatments. The 

increase in Hb value may be connected to the effect of phytase 

supplementation on iron absorption, mobilization and distribution through 

the body (Erdman, 1979).  

Enzyme addition with the highest NPP level into diets caused a significantly 

higher hemoglobin concentration compared to other treatments 

Values of WBC, RBC and PCV were not affected by interaction between 

dietary NPP and phytase treatments. 

Liver enzymes  

With respect to AST and ALT Table (5) showed that ducks fed diet 

contained lower NPP or without phytase recorded highest levels of AST and 

ALT compared to other groups. The similitude of enzyme activity in 

supplemented phytase groups is exhibit healthy, non pathological or non 

toxic effects of tested biological additives on liver function.  

Changes in blood transaminases level may depend on the rate of 

protein metabolism which may be a function of bird's age rather than any 

other factor. It is well known that by the simple process of transamination, 

an amino radical is transferred to alfa- keto acid while the keto oxygen is 
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transferred to the donor of the amino radical who is promoted by 

transaminases (Guyton, 1981).  

Data in Table (5) showed that, the main effect of NPP level and 

phytase supplementation on liver function. Birds fed 50% NPP without 

phytase supplementation recorded significantly highest levels AST and ALT 

compared to other treatments.  

Kidney function  

Uric acid is the major nitrogenous end product of nitrogen 

metabolism in birds. Since, it is the excretory vehicle for four fifths of the 

metabolized nitrogen. Both uric acid and creatinine levels in plasma as 

protein metabolites followed the same manner as total plasma protein. These 

levels increased or decreased in response to protein metabolism.  

Data in Table (5) showed that there were significant differences in 

plasma creatinine and uric acid levels among the different dietary 

treatments; Ducks fed phytase had significantly decreased averages of 

plasma creatinine and uric acid levels. Suggesting that kidneys of birds were 

affected by enzyme supplements applied and increasing NPP level. 

Whereas, from the previous studies it can be stated that phytase significantly 

affects crude protein digestibility at the diets. Such improve in crude protein 

digestibility could be explained by releasing protein and / or amino acids 

from phytate-protein complexes. Present results indicate that protein 

metabolism had significant effect on both parameters. These agree with the 

results obtained by Geraert et al. (1996) in broilers.  

Also data in Table (5) showes effect of interaction between dietary 

NPP level and phytase supplementation during summer season on plasma 

creatinine and uric acid as enzyme addition with the highest NPP level into 

diets caused a significant decrease in plasma creatinine and uric acid 

compared to other treatments. 

From data obtained on the previous blood parameters it could be concluded 

that addition of phytase to ducks diet had no adverse effects on liver (as 

measured by AST and ALT) nor kidney function (as measured by uric acid 

and creatinine levels). Generally, these findings are in agreement with those 

of Pescatore et al. (1990) who reported that the numeric variations in blood 

parameters could be interpreted due to many factors such as genetics, age. 

sex, physiological state, rearing conditions feeding as well as pathological 

factors.  
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Plasma Ca and P  

Levels of plasma Ca and P at 11 wks of age (Table. 6) showed that 

there were significant effect of phosphorus level on plasma Ca and P. It was 

noticed that groups fed 50 and 75% available P recorded insignificantly 

higher Ca and significantly lower P than other P levels which recorded 

similar levels of plasma Ca values, in spite of increased plasma P with 

increasing dietary available P. The lower plasma P level in birds fed diet 

containing 50 and 75% available P may be due to increased plasma Ca in 

these groups. Lima et al. (1997) reported that blood P increased with 

feeding high P level diet. This result agrees with Perney, et al. (1993) who 

found that plasma P increased by increasing dietary available P.  

Phytase addition only had no effect on plasma Ca. This agrees with 

Scheideler and Ferket, (2000) who reported that serum P and Ca were not 

affected when broiler chicks were fed 0.42 and 0.30% av.P and 0.30% av.P 

with phytasc supplementation.  

In view of the results obtained at II wks of age, it could be concluded 

that the effect of dietary P level on plasma P was significant (P<0.05). 

Plasma P was increased with increasing dietary P level while plasma Ca was 

insignificantly decreased. Decrease a plasma Ca could be explained by high 

blood phosphate levels depressing the formation of vitamin D in the 

kidneys, which reduce blood calcium. The results reported herein agree with 

Lima et al., (1997) who reported that plasma P increased with increasing 

dietary P level but plasma Ca was decreased.  

The effect of phytase on plasma P was significant (P<0.05). Phytase 

supplementation insignificantly decreased plasma Ca and increased plasma 

P.  Moreover, addition of phytas releases a large amount of P from phytate-

bound P and leads to high blood phosphate levels which reduce blood Ca as 

the adverse relationship mentioned above. This agrees with Sebastian et al. 

(1996) who found that phytase addition in broiler diets reduced plasma Ca. 

Similar results were reported by Lou-Hong Zing et al.. (1997) who reported 

that blood P was increased by phytase supplementation to broiler diets. In 

all treatments, it was noticed that phytase addition insignificantly decreased 

plasma Ca. This effect was clear in birds fed diets containing low-P level 

(50 and 70% available P). In contrast, addition of phytase increased plasma 

P level.  

It could be concluded that increasing dietary av.P level increases plasma P 

and insignificantly decrease plasma Ca. Regardless of phosphorus level, 

phytase addition had no significant effect on plasma Ca but it increased 

plasma P.  
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Plasma cholesterol  

It is well known that serum or plasma cholesterol of birds is strongly 

affected by heredity, nutrition, age, sex and environmental conditions 

(Sturkie, 1986). The results of plasma cholesterol at 11 wks of age (Table. 

6) showed that ducks fed diet contained lower NPP or without phytase 

recorded higher levels of plasma cholesterol compared to other groups.  

This decrease observed in blood cholesterol levels may be due to 

occur in the rate of cholesterol absorption through the intestinal villi that 

may be reflected as decreased level in the blood or this low level of plasma 

total cholesterol may be also due to phytase acting on the enzyme 7-a 

hydroxylase which controls cholesterol catabolism (Wahba, 1969).  

This decrease may by significantly logic since; the cholesterol was 

oxygenated in the liver and results in the formation of bile acids which 

occur as anions (Life salts). Bile salt excreted into the intestine for oil 

digestion (Stroev, 1989). In addition, Wahba (1969) who reported that, bile 

salts are important end products in the metabolism of cholesterol.  

Osmoregulation:  

Phosphorus helps the kidney function and acts as a buffer for acid 

base balance in the body (Underwood and Suttle, 1999). At 11 wks of age 

the main effects of dietary av.P level or phytase supplementation were not 

significant on plasma Na and K (Table, 7). Birds reared under summer 

condition and fed low NPP level or without phytase supplementation 

showed insignificantly lower plasma Na and K compared to other 

treatments (Table. 7). Plasma osmotic pressure at 11 wks of age showed 

different responses to dietary av.P level under summer condition as 

indicated by its significant interaction (Table. 7), where under summer 

condition increasing NPP level significantly decreased plasma osmotic 

pressure compared to those fed low NPP level.  

Phytase supplementation also significantly reduced plasma osmotic 

pressure under summer condition (Table. 7). These results are very close to 

those of Yahav et al. (1997) who reported that plasma osmolality in broilers 

hardly changed during the temperature cycle of 10-30 °C. However, during 

the 35 °C phase of the 15-35 °C cycle plasma osmolality was reduced 

significantly compared with that at 25 °C. Also, they added that the increase 

in concentration of plasma protein could be important in this regulatory 

response, which also resulted in a decrease in osmolality.  

In summary birds at 11 wks of age fed high NPP level with phytase 

supplementation showed a slight increase in both plasma Na and k. The 
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most prominent result of birds aged 11 wks was the significant reduction in 

plasma osmotic pressure in response to phytase supplementation.  

The lack of significance of the main effect of dietary av.P level or 

phytase supplementation under summer condition on plasma Na and K at 11 

weeks of age Table, 2) agreed with, Arad et al. (1983) and Arad and 

Skadhauge (1984) who suggested that high environmental condition with 

water available did not result in any changes in plasma Na. K and 

osmolality. They added that dehydration was responsible for the changes in 

these electrolytes. In addition, no expected differences in plasma volume 

were indicated due to the insignificant change in PCV% (Table, 4). These 

may indicate that birds of previous groups were in the same hydration state 

and the dehydration was not responsible for the reduction of plasma 

electrolytes. This confirms that enzyme addition is responsible for the slight 

increase of plasma Na and K that may cause beneficial effect on 

intracellular osmolality.  

This substantial shift in K concentration of birds fed phytase 

supplementation may cause serious disturbance to the cells due to its effect 

on intracellular osmolality (Etches et al. 1995).  

It could be concluded that, phytase supplementation showed 

beneficial effects on thermo- and osmoregulation as represented by 

insignificantly RR and blood hemoglobin, uric acid, creatinine and Ca
++ 

P, 

lowering body temperature and plasma osmotic pressure under summer 

condition.  
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Table (1): Formulation and nutrient composition of starter diets. 
Diet 0.25 

NPP (50%) 

Diet 0.34 

NPP (75%) 

Diet 0.45 NPP 

(100%) 
Item 

Ingredients (%) 

54.65 54.51 54.25 Yellow corn 

40.35 40.40 40.35 Soybean meal (44%) 

2.00 1.95 2.06 Cotton seed oil 

1.81 1.45 1.05 Lime stone 

0.50 1.00 1.60 Di calcium phosphate 

0.30 0.30 0.30 Premix* 

0.25 0.25 0.25 Salt 

0.14 0.14 0.14 Dl- Methionine 

100 100 100 Total 

 

Calculated composition (%) 

22.04 22.05 22.011 Crud protein  

2909 2901.75 2901.50 ME (Kcal /Kg) 

4.20 4.20 4.19 Crud Fiber 

4.68 4.62 4.72 Crud Fat 

0.92 0.902 0.903 Calcium 

0.25 0.34 0.45 Avail. Ph 

0.49 0.58 0.69 Total Ph 

1.32 1.32 1.32 Lysin 

0.50 0.50 0.50 Methionine 

0.86 0.86 0.86 Methionine + Cyctin 

0.11 0.11 0.11 Sodium 
 

*Contents per 3 kg premix: Vit. A 10 M. I. U., Vit. D3 1 M. I. U., : Vit. E 10gm, : Vit. K3 1g, : 

Vit. B1 1g, : Vit. B2 4g, N. acid 10g, P. acid 10g, Vit.  B6 105g, : Vit. B12 10mg, F. acid 1g, 

Biotin 50mg, Choline 500g, Zinc 45g, Copper 3g, Iodine 0.3g, Iron 30g, Selenium 0.1g, 

Manganese 40g and Carrier CaCo2 to 3000g.**According to NRC (1994)  
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Table (2): Formulation and nutrient composition of grower diets. 
Diet 0.21 

NPP (50%) 

Diet 0.30 

NPP (75%) 

Diet 0.40 NPP 

(100%) 
Item 

Ingredients (%) 

69.43 69.46 69.13 Yellow corn 

26.50 26.50 26.50 Soybean meal (44%) 

1.05 0.92 1.05 Cotton seed oil 

2.0 1.60 1.25 Lime stone 

0.40 0.90 1.45 Di calcium phosphate 

0.30 0.30 0.30 Premix* 

0.25 0.25 0.25 Salt 

0.07 0.07 0.07 Dl- Methionine 

100 100 100 Total 

Calculated composition (%) 

17.04 17.048 17.023 Crud protein  

3010 3000.451 3000.706 ME (Kcal /Kg) 

3.53 3.531 3.523 Crud Fiber 

4.08 3.956 4.07 Crud Fat 

0.92 0.90 0.902 Calcium 

0.21 0.30 0.40 Avail. Ph 

0.42 0.51 0.61 Total Ph 

0.95 0.95 0.95 Lysin 

0.37 0.37 0.37 Methionine 

0.66 0.66 0.66 Methionine + Cyctin 

0.11 0.11 0.11 Sodium 
 

*Contents per 3 kg premix: Vit. A 10 M. I. U., Vit. D3 1 M. I. U., : Vit. E 10gm, : Vit. K3 1g, : 

Vit. B1 1g, : Vit. B2 4g, N. acid 10g, P. acid 10g, Vit.  B6 105g, : Vit. B12 10mg, F. acid 1g, 

Biotin 50mg, Choline 500g, Zinc 45g, Copper 3g, Iodine 0.3g, Iron 30g, Selenium 0.1g, 

Manganese 40g and Carrier CaCo2 to 3000g.**According to NRC (1994)  

  



Ducks, Respiration Plasma Pressure, Hematological Parameters, Summer  

1073 

 

Table (3): Thermal reaction and blood pH as affected by dietary NPP level 

and phytase supplementation during summer season. 
Item Phytase 

level 

NPP level SE Over all 

mean 100% 75% 50% 

Body 

temperature 
o
C 

0 40.53
a
 40.51

a
 40.53

a
 ±0.09 40.52

a
±0.05 

750 40.51
a
 40.47

a
 40.45

a
 40.47

a
±0.05 

 Over all 

mean 

 

40.52
a
 

 

40.49
a
 

 

40.49
a
 

±0.06  

Respiration 

rate  

(breath / min) 

0 51.20b
c
 50.40

c
 50.80b

c
 ±0.73 50.80

b
±0.47 

750 56.80
a
 52.80

b
 52.40b

c
 54.00

a
±0.47 

 Over all 

mean 

 

54.00
a
 

 

51.60
b
 

 

51.60
b
 

±0.58  

Blood pH 0 7.77
a
 7.68

ab
 7.56

b
 ±0.05 7.26

b
±0.03 

750 7.21
c
 7.26

c
 7.31

c
 7.67

a
±0.03 

 Over all 

mean 

 

7.49
a
 

 

7.47
a
 

 

7.43
a
 

±0.04  

a,b,c
 Means with different superscripts in the same row within item differ significantly 

(P<0.05). 
 

Table (4): Hematological parameters as affected by dietary NPP level and 

phytase supplementation during summer season. 
Item Phytase 

level 

NPP level SE Over all 

mean 100% 75% 50% 

RBC
,
s  

x10
6
/ml 

0 2.68
a
 2.68

a
 2.65

a
 ±0.04 2.67

a
±0.02 

750 2.65
a
 2.64

a
 2.66

a
 2.65

a
±0.02 

 Over all 

mean 

 

2.67
a
 

 

2.66
a
 

 

2.66
a
 

±0.03  

WBC
,
s 

x10
3
/ml 

0 28.31
a
 27.97

a
 27.89

a
 ±0.66 28.05

a
±0.36 

750 28.04
a
 27.87

a
 28.24

a
 28.05

a
±0.36 

 Over all 

mean 

 

28.17
a
 

 

27.92
a
 

 

28.06
a
 

±0.45  

PCV% 0 35.19
a
 35.13

a
 35.15

a
 ±0.36 35.16

a
±0.20 

750 35.24
a
 35.24

a
 35.17

a
 35.21

a
±0.20 

 Over all 

mean 

 

35.22
a
 

 

35.18
a
 

 

35.16
a
 

±0.34  

Hb g/dl 0 12.03
b
 12.27

b
 11.94

b
 ±0.05 12.08

b
±0.28 

750 14.90
a
 12.21

b
 11.80

b
 12.97

a
±0.28 

 Over all 

mean 

 

13.46
a
 

 

12.24
b
 

 

11.87
b
 

±0.35  

a,b,c
 Means with different superscripts in the same row within item differ significantly (P<0.05). 
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Table (5): Liver and kidney function as affected by dietary NPP level and 

phytase supplementation during summer season. 
Item Phytase 

level 

NPP level SE Over all mean 

100% 75% 50% 

Uric acid 

     mg/100ml 

0 5.08
b
 4.86b

c
 5.76

a
 ±0.14 5.23

a
±0.08 

750 4.06
d
 4.52

c
 5.07

b
 4.55

b
±0.08 

 Over all 

mean 

 

4.57
b
 

 

4.69
b
 

 

5.42
a
 

±0.11  

Creatinine 

     mg/100ml 

0 15.45
b
 15.54

b
 16.14

a
 ±0.18 15.71

a
±0.11 

750 13.86
c
 14.33

c
 15.56

b
 14.58

b
±0.11 

 Over all 

mean 

 

14.66
b
 

 

14.03
b
 

 

15.85
a
 

±0.14  

AST 

IU/I 

0 126.77
b
 128.90

ab
 131.03

a
 ±0.83 128.90

a
±0.48 

750 117.07
d
 121.49

c
 121.92

c
 120.16

b
±0.48 

 Over all 

mean 

 

121.92
b
 

 

125.20
a
 

 

126.47
a
 

±0.59  

ALT 0 40.69
a
 40.85

a
 41.39

a
 ±0.38 40.98

a
±0.23 

750 38.54
b
 38.75

b
 40.83

a
 39.37

b
±0.23 

IU/I Over all 

mean 

 

39.61
b
 

 

39.80
b
 

 

41.11
a
 

±0.28  

a,b,c
 Means with different superscripts in the same row within item differ significantly 

(P<0.05). 
 

Table (6): Plasma cholesterol, calcium and phosphorus levels as affected by 

dietary NPP level and phytase supplementation during summer 

season. 
Item Phytase 

level 

NPP level SE Over all mean 

100% 75% 50% 

Ca 

mg/dl 

0 9.76
a
 9.84

a
 9.72

a
 ±0.33 9.77

a
±0.18 

750 10.07
a
 10.10

a
 10.34

a
 10.17

a
±0.18 

 Over all 

mean 

 

9.91
a
 

 

9.92
a
 

 

10.03
a
 

±0.23  

Ph 

mg/dl 

0 4.99
b
 4.27

b
 4.13

c
 ±0.12 4.62

b
±0.11 

750 6.27
a
 5.12

b
 5.11

b
 5.50

a
±0.11 

 Over all 

mean 

 

5.63
a
 

 

4.93
b
 

 

4.62
b
 

±0.13  

cholesterol 

mg/dl 

0 159.07
c
 165.19

a
 162.69

ab
 ±1.92 162.32

a
±0.66 

750 152.01
d
 157.13

c
 160.33

bc
 156.46

b
±0.66 

Over all 

mean 

 

155.54
b
 

 

161.16
a
 

 

161.46
a
 

±0.81  

a,b,c
 Means with different superscripts in the same row within item differ significantly (P<0.05). 
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Table (7):  Plasma sodium, potassium levels and osmotic pressure as 

affected by dietary NPP level and phytase supplementation 

during summer season. 
Item Phytase 

level 

NPP level SE Over all mean 

100% 75% 50% 

Na 

mmol/l 

0 162.45
a
 162.32

a
 162.34

a
 ±0.33 162.37

a
±1.87 

750 162.44
a
 162.47

a
 162.37

a
 162.42

a
±1.87 

 Over all 

mean 

 

162.44
a
 

 

162.39
a
 

 

162.35
a
 

±2.29  

K 

mmol/l 

0 6.98
a
 6.95

a
 6.90

a
 ±0.19 6.94

b
±0.11 

750 6.99
a
 6.95

a
 6.97

a
 6.97

a
±0.11 

 Over all 

mean 

 

6.99
a
 

 

6.95
a
 

 

6.93
a
 

±0.13  

Osmotic 

pressure/Kg 

H2o 

0 334.25
a
 323.71

ab
 310.72

bc
 ±4.99 322.89

a
±2.96 

750 312.17
bc

 312.10
bc

 307.51
c
 310.59

b
±±2.96 

Over all 

mean 

 

323.21
a
 

 

317.90
ab

 

 

309.12
b
 

±3.63  

a,b,c
 Means with different superscripts in the same row within item differ significantly (P<0.05). 

 

 
      Fig (1)     Gel electrophoresis of RT-PCR products of HSP70, Lane M represents 

DNA ladder, Lanes 1-6 represent PCR product single bands of an 

approximate size of 310 bp corresponding to HSP70 cDNA 
(1=100% NPP, 2=100% NPP+ phytase, 3=75% NPP, 4=75% NPP + phytase, 5=50% NPP, 6= 50% NPP + 

phytase) 
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 الملخص العربي

دور اضافة اوسيم الفيتيس الي علائق البط المسكوفي في التىظيم الحرارى والاسموزى 

 اثىاء فصل الصيف

عبذالحكيم سعذ – محمذ حسه فتوح – * محروسة محمذ خساويه– عبذالعسيس سيذ عثمان 

 عيذالحكيم

يشكض – يعهذ يحىد الاَخاج انحبىاًَ – قسى بحىد حشبيت الاساَب وانشويً وانطيىس انًائيت 

.ع.و.ج– انذقً – وصاسة انضساعت – انبحىد انضساعيت   

.ع.و.ج– انذقً – وصاسة انبحذ انعهًً - انًشكض انقىيً نهبحىد- قسى بيىنىجيا انخهيت *   

وصاسة – يشكض انبحىد انضساعيت – يعهذ يحىد الاَخاج انحبىاًَ - قسى بحىد َغزيت انذواجٍ **

.ع.و.ج– انذقً – انضساعت   

يشكض -  اجشيج هزة انذساست فً يحطت انبط بانسشو انخابعت نًعهذ بحىد الاَخاج انحيىاًَ 

 ورنك نذساست 2005وصاسة انضساعت فً انفخشة يٍ شهش يىنيت انً سبخًبش نسُت -  انبحىد انضساعيت 

دوس اضافت اَضيى انفيخيض يع يسخىياث يخخهفت يٍ انفىسفىس انًخاح  انً علائق انبط انًسكىفً ارُاء 

ودسجت حشاسة انجسى  (HSP70)فصم انصيف عهً انخعبيش انجيًُ نبشوحيُاث انصذيت انحشاسيت 

ويعذل انخُفس وعهً بعض انقياساث انفسيىنىجيت وانًُاعيت وانضغط انسًىصي نبلاصيا انذو وايضا 

. عهً وظائف انكبذ وانكهيت

 كخكىث يٍ انبط انًسكىفً عًش يىو وقسًج انً سخت يجاييع 126اسخخذو فً هزة انذساست 

 – 0.21 – 0.13)و  ( %0.45 – 0.25-  0.14)يخساويت وحى حكىيٍ رلارت علائق احخىث عهً

فىسفىس يخاح خلال انفخشة يٍ عًش يىو وحخً رلارت اسابيع يٍ انعًش ويٍ رلارت حخً  ( % 0.41

. الاسبىع انحادي عشش يٍ انعًش عهً انخىانً

وكاَج انُخائج  (كجى عهف/  وحذة 750- صفش )حى اضافت اَضيى انفيخيض انً كم انعلائق بًعذل 

. كالاحً

اسحفع يعُىيا يع صيادة  (HSP70)يعذل انخُفس و انخعبيش انجيًُ نبشوحيُاث انصذيت انحشاسيت 

يسخىي انفىسفىس او اضافت اَضيى انفيخيض  بيًُا نى حخارش دسجت حشاسة انجسى  بًسخىي انفىسفىس او 

. اضافت اَضيى انفيخيض

ادث صيادة يسخىي انفىسفىس او اضافت اَضيى انفيخيض انً ححسٍ يعُىي فً وظائف انكبذ وانكهيت 

و ايضا ححسٍ انضغط انسًىصي نبلاصيا انذو  ححسُا يعُىيا يع صيادة يسخىي انفىسفىس او اضافت 

. اَضيى انفيخيض

ايضا اظهشث انُخائج اٌ صيادة يسخىي انفىسفىس او اضافت اَضيى انفيخيض نيس نهًا حاريشا يعُىيا 

عهً عذد كشاث انذو انحًشاء و انبيضاء وكزنك َسبت انًكىَاث انخهىيت بانذو بيًُا ححسُج َسبت 

. انهيًىجهىبيٍ يعُىيا يع صيادة يسخىي انفىسفىس او اضافت اَضيى انفيخيض

َسخخهص يٍ هزة انذساست اٌ اضافت اَضيى انفيخيض ارُاء فصم انصيف نت حاريشاث يفيذة عهً 

 .انًكىَاث انخهىيت بانذو وعهً بعض انقياساث انفسيىنىجيت و انضغط انسًىصي نبلاصيا انذو


