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SUMMARY 

 

 Thirty two newly born Friesian calves during winter season, 16 male with average body weight 

(BW) of 30.69 kg and 16 female with BW of 30.94 kg and twenty nine newly born Friesian calves 

during summer season, 14 male with BW of 30.43 kg and 15 female with BW of 29.40 kg were divided 

into three similar groups. The first group (G1) was served as a control, while the second group (G2) 

was received orally a dose of 0.1 g L-tyrosine/kg BW at the first week and the third group (G3) was 

received orally with two dose of 0.1 g L-tyrosine/kg BW at the first and eight weeks of age. Results 

revealed that total dry matter (DM) intake tended to increase during winter compared to summer 

season. The red blood cells (RBC) count and plasma glucose and creatinine concentrations were 

higher (P<0.05), however, PCV value was lower (P<0.05) for both G2 and G3 compared to G1. 

Concentrations of plasma protein (TP), globulin (GL) and cholesterol (CHD) were higher (P<0.05) for 

both G1 and G3 than that for G2. Count of white blood cells (WBC), hemoglobin (HB) concentration 

and plasma albumin (AL) and urea (UR) concentrations were nearly similar for the three studied 

groups. The blood RBC count, HB concentration, PCV value and plasma glucose concentration were 

higher (P<0.05), however plasma UR and creatinine concentrations were lower (P<0.05) for winter 

than summer season. Only, WBC and PCV values were lower (P<0.05) for female than male calves. 

BW at 5, 10 weeks and weaning and average daily gain (ADG) from birth to 5, 6 to 10, 11 week to 

weaning and during the whole suckling period from birth to weaning were higher (P<0.05) forG2 and 

G3 compared with G1. Treatment of G2 and G3 improved weaning weight by 9.66 and 13.11 kg or 

10.49 and 14.23% compared to G1, respectively. Moreover, ADG during the whole suckling period 

from birth to weaning increased by 15.25 and 20.34% for G2 and G3 compared withG1, respectively. 

ADG during the period from 11 week to weaning was higher (P<0.05) for winter than summer season. 

BW at 10 week and weaning and ADG  from 6 to 10 weeks were higher (P<0.05) for male than female 

calves. The amounts of whole milk, starter, fresh berseem, berseem hay and total DM required per kg 

gain were lower (P<0.05) for G2 and G3 compared withG1. The feed cost per kg gain was lower 

(P<0.05), however, the price of daily gain and economic efficiency were higher (P<0.05) forG2 and 

G3 compared toG1. 
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INTRODUCTION 

 

 Large practical importance for the 

discrimination between plant and animal 

proteins, for the identification of corresponding 

adulterations and the proof of illegal addition 

of animal derived feedstuffs to cattle feed. The 

suitable sample material could be milk and 

meat, but also, for non-invasive and 

retrospective controls, hair, foot, horn and 

collagen (Fronza et al., 2002). Plant proteins 

generally contain quite low amounts of L-

tyrosine (Leuthardt, 1963), while those from 

animal sources can have higher concentrations. 

This amino acid is not essential for animals, 

because they are capable to synthesis it from 

the essential amino acid L-phenylalanine 

through hydroxylation by phenylalanine-

hydroxylase.  

 L-Tyrosine in animal proteins must 

therefore partially originate from diet and from 

self-production. Tracer experiments on man 

showed that the rate of intrinsic phenylalanine 

hydroxylation is reverse to the tyrosine offered 

in diet (Thorpe et al., 2000). 

 Tyrosine is incorporated into all proteins 

and is a precursor of thyroxin, melanin, and the 

neurotransmitters dopamine and nor 

epinephrine (Scriver et al., 1995). L-tyrosine is 

a conditionally essential amino acid because 

under normal conditions the body synthesizes 

sufficient quantities from phenylalanine. For 

those with phenyl ketonuria, however, a severe 

deficiency in the enzyme phenylalanine 

hydroxylase prevents conversion of 

phenylalanine to tyrosine, making tyrosine an 

essential amino acid for this population (Van 

Spronsen et al., 2001).  
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 Use of organic substances is believed 

having positive effect on animal productivity 

(Gabr, 2009). One of these substances is L-

tyrosine, which involves in the catecholamine 

and thyroxin formation (Hammerl and Russe, 

1987). Gabr (2009) reported that L-tyrosine 

increased final body weight, total and daily 

weight gain of New Zealand rabbits.  

 The current study was undertaken to 

examine the effects of L-tyrosine on body 

weight gain, blood parameters, feed and 

economic efficiency of suckling Friesian 

calves   during the first week to weaning of age 

in different seasons.   

 

MATERIALS AND METHODS 

 

 The current work was carried out at Sakha 

Animal Production Research Station, Animal 

Production Research Institute, Agricultural 

Research Center. A total of 32 newly born 

Friesian calves during winter season, 16 males 

with an average body weight (BW) of 30.69 kg 

and 16 females with BW of 30.94 kg and 29 

newly born Friesian calves during summer 

season, 14 males with BW of 30.43 kg and 15 

females with BW of 29.40 kg were divided 

into three similar groups. The first group (G1, 

n=21) was served as a control, while the 

second group (G2, n=21) was received orally a 

dose of 0.1 g L-tyrosine / kg BW at the first 

week. The third group (G3, n=19) was 

received orally two doses of 0.1 g L-

tyrosine/kg BW at the first and eight weeks of 

age. Calves were removed away from their 

dams after three days and fed a basal diet 

consisted of whole milk, starter and fresh 

berseem (winter season) or berseem hay 

(summer season).  

 Calves were artificially fed whole milk in 

plastic bucket twice daily at 7 a.m. and 5 p.m. 

during winter and at 7 a.m and 7 p.m. during 

summer. From the beginning of third week, 

calves were given the starter once daily at 9 

a.m. and fresh berseem or berseem hay at 11 

a.m. Water was made available all the day 

round. Calves were fed according to the 

recommended requirements of Animal 

Production Research Institute (1997) as shown 

in Table (1). Chemical composition of 

feedstuffs during winter and summer seasons is 

presented in Table (2).  

 Blood samples (5 ml) were collected 

randomly from three males and three females 

in each group at morning from jugular vein 

using heparinized vacutainer tubes. Blood was 

collected before feeding and drinking 

biweekly. Blood samples were centrifuged at 

4000 rpm for 15 minutes. Blood plasma were 

carefully separated and stored at -20
 o

C until 

analysis.  

 Hematological parameters including count 

of red blood cells (RBCs). white blood cells 

(WBCs), packed cell volume (PCV%), and 

hemoglobin concentration were counted or 

measured in fresh whole blood using fully 

digital haematology counter (Laboratories, 

USA).  

 Concentration of total proteins, albumin, 

urea-N, creatinine and glucose in blood plasma 

were determined using commercial kits 

(Diagnostic System Laboratories, Inc., USA). 

Plasma globulin was calculated by subtracting 

concentration of albumin from total proteins. 

 Feed conversion efficiency was calculated 

as the amounts of whole milk, starter, fresh 

berseem, berseem hay and total DM required/ 

kg BW gain. Economic efficiency expressed as 

average daily feed cost, feed cost/ kg gain, the 

price of average daily gain (ADG) and 

economic efficiency as the ratio between the 

price of ADG and average daily feed cost were 

calculated according to the prices of 2011. 

 The obtained data were statistically 

analyzed using general linear models factorial 

design using SPSS (2008). The significant 

differences among treatment groups were 

tested using Duncan's Multiple Range Test 

(Duncan, 1955). 

 

RESULTS AND DISCUSSION 

 

 Average daily intakes of different 

feedstuffs were similar in the three studied 

groups (Table 1). DM intake tended to increase 

during winter compared to summer, nearly the 

same for male and female calves. Daily 

rhythms in the metabolism of dietary amino 

acids led to the discovery of a relationship 

between nutrient intake and neurotransmission 

(Wurtman et al., 1981). 

 The red blood cells (RBC) count and 

plasma glucose and creatinine concentrations 

were higher (P<0.05), however PCV value was 

lower (P<0.05) in G2 and G3 compared to G1 

(Table 3). Plasma total protein (TP), globulin 

(GL) and cholesterol (CHD) were higher 

(P<0.05) in G1 and G3 than G2 (Table 4). The 

white blood cells (WBC) count, hemoglobin 

(HB) concentration and plasma albumin (AL) 

and urea (UR) concentrations were nearly 

similar for the studied groups (Table 4).  

 The blood RBC count, HB concentration, 

PCV value and plasma glucose concentration 

were higher (P<0.05), however plasma UR and 

creatinine concentrations were lower (P<0.05) 

for winter than summer (Table 4). While, 

blood WBC count and plasma TP, AL, GL and 

CHD concentrations were nearly similar for 

winter and summer. Only, WBC and PCV 

values were lower (P<0.05) for female than 

male calves, while the other blood constituents 
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were nearly similar for both male and female 

calves.  

 BW and ADG of suckling Friesian calves 

are shown in Table (5) and Figures. (1-3). BW 

at 5, 10 weeks and weaning and ADG from 

birth to 5 weeks, 6 to 10 weeks, 11 week to 

weaning and during the whole suckling period 

from birth to weaning were higher (P<0.05) for 

G2 and G3 compared with G1. While, no 

significant differences (P>0.05) was observed 

between G2 or G3. Treatments of G2 and G3 

The one and two doses orally L-tyrosine 

improved weaning weight by 9.66 and 13.11 

kg or 10.49 and 14.23% compared to G1, 

respectively. Moreover, ADG during the whole 

suckling period increased by 0.09 and 0.12 kg 

or 15.25 and 20.34% for G2 and G3 compared 

with G1, respectively. BW and ADG were 

nearly similar for winter and summer seasons 

except ADG during the period from 11 week to 

weaning, which was higher (P<0.05) for winter 

than summer. Moreover, BW at 10 week and 

weaning and ADG at the period from 6 to 10 

weeks were higher (P<0.05) for male than 

female calves. One of these substances is L-

tyrosine, which involves in the catecholamine 

and thyroxin formation (Hammerl and Russe, 

1987). Gabr (2009) reported that L-tyrosine 

increased BW, total gain and ADG of New 

Zealand rabbits.  

 Growth performance may have been 

stimulated by the effect of tyrosine on 

hormonal regulation. The availability of 

tyrosine in relation to phenylalanine and the 

other large, neutral amino acids (tryptophan, 

valine, leucine, and isoleucine) appears to 

regulate brain catecholamine synthesis in rats 

(Wurtman, 1982). Administration of tyrosine 

to rats resulted in increased energy intakes 

(Anderson, 1979) and alterations of blood flow 

(Martin, 1980) by catecholamine mediated 

mechanisms. In dairy cows, a small increased 

is energy intake could stimulate growth 

performance. Brain catecholamines, 

particularly nor epinephrine, also are believed 

to be potent stimulators of growth hormone 

release (Martin, 1980). 

 Tyrosine supplement may have stimulated 

microbial activity because of the additional 

nitrogen. Fifty grams of tyrosine contains 7.7 g 

nitrogen. The basal diet already provided 670 g 

nitrogen/cow /day, tyrosine supplementation is 

unlikely to have stimulated microbial growth 

because of the additional N (Rae and Ingalls, 

1984).  

 Economic evaluation expressed as daily 

feed cost, feed cost per kg gain, price of daily 

gain and economic efficiency as the ratio 

between price of daily gain and daily feed cost 

are presented in Table (7). The daily feed cost 

for G3 was higher (P<0.05) than that of G1. 

While, G2 had no significant difference with 

G1 and G3. The feed cost / kg gain was lower 

(P<0.05), and the price of daily gain and 

economic efficiency were higher (P<0.05) for 

G2 and G3 compared to G1. While there were 

not significant differences between G2 and G3. 

Moreover, there were not significant 

differences (P>0.05) in daily feed cost, feed 

cost / kg gain, price of daily gain and economic 

efficiency between winter and summer as well 

as between male and female calves.  

 Data in Table (6) revealed that oral L-

tyrosine to suckling Friesian calves improved 

feed conversion efficiency. The amounts of 

whole milk, starter, fresh berseem, berseem 

hay and total DM required / kg gain were 

lower (P<0.05) G2 and G3 compared with G1. 

While, there no significant differences 

(P>0.05) between G2 and G3. These 

differences in feed conversion attributed to the 

differences in ADG as shown in Table (5). 

Moreover, there were no significant 

differences (P<0.05) in feed conversion 

between winter and summer seasons as well as 

between male and female calves.  

 

CONCLUSION 

 

 The present study indicated the beneficial 

effects of L-tyrosine treatment 0.1 g/kg BW 

weight on first and eight week of age were on 

productive performance of suckling Friesian 

calves during suckling period and improvement 

of feeding values and economic efficiency   
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Table 1. Daily requirements of feedstuffs intake (kg/head) during suckling period  

Feedstuffs* 
Age (week) 

1-2 3-4 5-6 7-8 9-10 11-12 13-14 15 

Whole milk 3.5-4 4.5-5 5-4.5 4-3.5 3-2.5 2-1.75 1.5-1.25 1 

Starter** - 0.25 0.50 0.75 1.00 1.25 1.50 1.75 

Fresh berseem - 1 1.5 2 2.5 3 3.5 4 

Berseem hay - 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
* as fed.       

** Starter consisted of 15% soybean meal, 10% linseed cake, 34% ground yellow corn grain, 20% wheat bran, 

15% rice bran, 3% molasses, 2% limestone and 1% common salt.   

 

 

 

Table 2. Chemical composition of feedstuffs for winter and summer seasons 

Item DM % 
Composition of DM % 

OM CP CF EE NFE Ash 

Winter season        

Whole milk 12.45 94.60 25.72 - 30.36 38.52 5.40 

Starter 91.15 92.34 18.23 5.87 3.48 64.76 7.66 

Fresh berseem 16.61 89.15 16.26 24.45 2.87 45.57 10.85 

Summer season        

Whole milk 11.84 93.76 24.18 - 29.54 40.04 6.24 

Starter 91.42 92.16 18.21 5.92 3.43 64.60 7.84 

Berseem hay 90.65 90.46 13.37 28.15 2.64 46.30 9.54 

 

 

Table 3. Effect of treatments on average daily feed intake (kg/head) 

Item Whole milk Starter Fresh 

berseem 

Berseem hay Total DM 

Treatments      

Control 3.03 0.82 1.08 0.16 1.44 

One dose 3.03 0.82 1.08 0.16 1.44 

Two dose 3.03 0.82 1.08 0.16 1.44 

Season      

Winter 3.03 0.82 2.07 - 1.47 

Summer 3.03 0.82 - 0.33 1.40 

Sex      

Male 3.03 0.82 1.10 0.15 1.44 

Female 3.03 0.82 1.07 0.16 1.43 
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Table 4. Effect of treatments on blood hematology and blood plasma constituents 

Items 
Treatments Season Sex 

G1 G2 G3 MSE Winter Summer MSE Male Female MSE 

RBC 8.41
b
 9.31

a
 8.98

a
 0.27 9.30

a
 8.53

b
 0.24 8.90 8.93 0.25 

WBC 12.05 11.95 11.76 0.24 12.11 11.72 0.27 11.58
b
 12.25

a
 0.19 

HB 8.73 8.75 9.05 0.33 9.35
a
 8.34

b
 0.28 9.03 8.67 0.31 

PCV 35.03
a
 33.64

b
 33.62

b
 0.29 35.44

a
 32.70

b
 0.75 33.62

b
 34.53

a
 0.22 

TP 8.03
a
 7.51

b
 7.90

a
 0.11 7.92 7.69 0.13 7.75 7.87 0.12 

AL 3.90 3.69 3.76 0.10 3.80 3.76 0.11 3.73 3.83 0.10 

GL 4.13
a
 3.82

b
 4.13

a
 0.08 4.12 3.94 0.09 4.02 4.04 0.10 

UR 31.41 28.64 30.55 2.03 26.93
b
 33.44

a
 1.95 30.92 29.46 2.1 

CHD 200.77
a
 187.66

b
 201.23

a
 3.54 195.99 197.13 3.78 197.46 195.65 3.24 

Glucose 77.57
b
 82.20

a
 79.69

ab
 1.23 83.38

a
 76.35

b
 1.76 80.84 78.89 1.56 

Creatinine 1.28
b
 1.64

a
 1.63

a
 0.06 1.44

b
 1.61

a
 0.04 1.57 1.48 0.05 

a, b, c: Values in the same row with different superscripts differ significantly (P<0.05). 

 G1= control, G2= one dose at the first week and G3= two doses of 0.1 g L-tyrosine/kg BW at the first and eight 

weeks of age.  

     

Table 5. Body weight and average daily gain of suckling Friesian calves 

Item 
No. of 

animals 

Body weight (kg) Average daily gain (kg) 

Birth 5 

week 

10 

week 

Weaning 1-5 

week 

6-10 

week 

11-15 

week 

1-15 

week 

Treatments          

G1 (control) 21 30.57 45.00
b
 65.29

b
 92.10

b
 0.41

b
 0.58

b
 0.77

b
 0.59

b
 

G2 (one dose) 21 29.86 48.67
a
 72.52

a
 101.76

a
 0.54

a
 0.68

a
 0.84

a
 0.68

a
 

G3 (two doses) 19 30.74 49.63
a
 74.74

a
 105.21

a
 0.54

a
 0.72

a
 0.87

a
 0.71

a
 

MSE - 2.17 1.13 2.11 2.68 0.03 0.03 0.012 0.02 

Season          

Winter 32 30.81 47.81 70.69 100.41 0.49 0.65 0.85
a
 0.66 

Summer 29 29.90 47.59 70.76 98.52 0.51 0.66 0.79
b
 0.65 

MSE - 2.21 1.21 1.04 2.11 0.03 0.04 0.015 0.03 

Sex          

Male 30 30.57 48.23 72.37
a
 101.60

a
 0.50 0.69

a
 0.84 0.68 

Female 31 30.19 47.19 69.13
b
 97.48

b
 0.49 0.63

b
 0.81 0.64 

MSE - 1.45 1.26 0.92 0.94 0.04 0.012 0.03 0.02 
a, b: Values in the same row with different superscripts differ significantly (P<0.05). 

 

Table 6. Feed conversion (kg/kg gain) of suckling Friesian calves 

Item Whole milk Starter Fresh 

berseem 

Berseem hay Total DM 

Treatments 
G1 (control) 5.20

a
 1.40

a
 1.85

a
 0.27

a
 2.46

a
 

G2 (one dose) 4.45
b
 1.20

b
 1.53

b
 0.24

b
 2.10

b
 

G3 (two doses) 4.32
b
 1.16

b
 1.58

b
 0.22

b
 2.05

b
 

MSE 0.23 0.06 0.08 0.008 0.11 

Season 

Winter 4.64 1.25 3.16 - 2.24 

Summer 4.71 1.27 - 0.51 2.18 

MSE 0.24 0.07 - - 0.13 

Sex 

Male 4.56 1.23 1.64 0.23 2.16 

Female 4.77 1.29 1.67 0.25 2.26 

MSE 0.22 0.07 0.07 0.01 0.12 
a, b: Values in the same row with different superscripts differ significantly (P<0.05) 

 

 

 

 

 

 

 



Abu El-Hamd et al. 

 

62 

 Table 7. Economic evaluation of suckling Friesian calves 

Item Daily feed cost 

(LE/day) 

Feed cost 

(LE)/kg gain 

Price of daily 

gain (LE) 

Economic 

efficiency 

Treatments 
G1 (control) 9.94

b
 17.05

a
 14.65

b
 1.47

b
 

G2 (one dose) 10.04
ab

 14.74
b
 17.12

a
 1.70

a
 

G3 (two doses) 10.14
a
 14.46

b
 17.73

a
 1.75

a
 

MSE 0.05 0.67 0.78 0.07 

Season 

Winter 10.03 15.32 16.57 1.65 

Summer 10.05 15.58 16.34 1.62 

MSE 0.04 0.58 0.57 0.06 

Sex 

Male 10.04 15.09 16.91 1.68 

Female 10.04 15.79 16.02 1.60 

MSE 0.034 0.75 0.62 0.06 
a, b: Values in the same row with different superscripts differ significantly (P<0.05). 

The prices per kg were 1000 LE for L-tyrosine, 2.50 LE for milk, 2.50 LE for starter, 0.80 LE for berseem hay, 

0.15 LE for fresh berseem and 25 LE for live body weight.  
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Figure 1. The body weight of suckling Friesian calves in treatments and control group 
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Figure 2. The body weight of suckling Friesian calves during winter and summer 
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Figure 3. The body weight of male and female suckling Friesian calves  

 

 

 

 

الرظديعت خد   لصدلً الصدي   الفريسيدا  للعجدى  النمى وبعط خصائص الدم   خصائصين علً ستأثير التيرو

 والشتاء
 

بى الحممأمحمم عىض 
1
محمىد سيم صياح, 

1
شري  مغاوري شاميه ،

1
شري  عبم الىنيس جبرو 

2
 

 
 

انيِ، كليتّ السراعت، جامعت قسم الإنتاج الحيى -2، مصر دقً، السراعت، ث السراعيت، وزارةمعهم بحىثِ الإنتاج الحيىانيِ، مركس البحى
 اطنط

 
سضةي  لاة م هْسةن الءةخا   فشيضيةاى عجة  32اسخخذم في ُزٍ الذساسةت أجشيج ُزٍ الذساست بوحطت بحْد الإًخاج الحيْاًي بسخا.  

سضةي  لاة م  فشيضبةاى عجة  23( 30.34ّهخْسةط أّصاًِةا  كحةن أًثى سضةيةت ّ 16كجن ّ 30.63ركش سضي  ّهخْسط أّصاًِا  16)

( ّّضةةج فةي ثة د 23.4أًثةى سضةيةت ّهخْسةط أّصاًِةا كحةن  15كجةن ّ 30.43ركةش سضةي  ّهخْسةط أّصاًِةا  14هْسن الصةي  )

ٍ حجشية  بةال ن جةن حيشّسةيي/كجن ّصى  ةي جشعةت ّا ةذ 0.1أعطيج الثاًيت  تالأّلى كٌخشّم أها الوجوْع الوجوْعتهجوْعاث هخواثلت 

جةن  0.1)كة  هٌِوةا  فى الأسبْع الأّم هي الةوش ّالوجوْعت الثالثت أعطيج جشعخيي حجشي  بال ن في الأسبْع الأّم ّالثةاهي هةي الةوةش

 وكانت النتائج المتحصل عليها كالتالي:. حيشّسيي/كجن ّصى( 

 صاد هةذم الغزا  الوأكْم في الءخا  هقاسًا بالصي . -

فةةي هجوةةْعخي  PCVّاًخ ضةةج ميوةةت اسح ةة  كةة  هةةي عةةذد كةةشاث الةةذم الحوةةشا  ّحشكيةةض الجلْكةةْص ّالاشيةةاحٌيي فةةي ب صهةةا الةةذم  -

 الخيشّسيي هقاسًا بالاٌخشّم.

اسح   ك  هي عذد كشاث الةذم الحوةشا  ّ جةن الخ يةا ّحشكيةض كاة  هةي  الِيوْجلةْبيي  ّ الجلْكةْص بيٌوةا اًخ ةم حشكيةض كة  هةي  -

 شباحيٌيي في ب صها الذم لا م فض  الءخا  هقاسًا ب ض  الصي .اليْسيا ّالا

 في الزكْس هقاسًا باللإًاد. اسح   ك  هي عذد كشاث الذم الحوشا  ّ جن الخ يا -

  هجوْعةت بةيض ك  هي البشّحيي ّالجلْبيْليي ّالالْسخيشّم في ب صها الذم في الوجوْعت الثالثت )جشعخيي حيشّسيي( هقاكاسح   حش -

 ت الْا ذة ّالاٌخشّم. بيٌوا كشاث الذم البيضا  ّالِيوْجلْبيي ّالألبيْهيي ّاليْسيا لن حخخل  هةٌْيا.الجشع

 ث% هقاسًةا بةالاٌخشّمك كوةا أد14.23ّ 10.43لةي ححسةيي الةْصى عٌةذ ال طةام االوةاهلت بالخيشّسيي جشعت ّا ذة أّ جشعخيي  ثدأ -

%  لاةة  هةةي الجشعةةت الْا ةةذة أّ الجةةشعخيي هقاسًةةا  20.34ّ 15.23ام بوةةةذم ال طةة  خةةىإلةةي صيةةادة هةةةذم الٌوةةْ اليةةْهي هةةي الةةْ دة 

 بالاٌخشّم.

 .في فص  الءخا  هقاسًا ب ص  الصي  صيادة هةٌْيت اسبْع  ّ خي ال طام 11صاد هةذم الٌوْ في ال خشة هي عوش  -

 ّال طام صيادة هةٌْيت في الزكْس هقاسًا بالإًاد. 11صاد الْصى عٌذ الأسبْع  -

 ثن الةجْم الوةاهلت بجشعت ّا ذٍ هقاسًا بالاٌخشّم. عاليَ لةجْم الوةاهلت بجشعخيي هي الخيشّسيي اعلي ك ا ة امخصاديتأظِشث ا -

    

 


