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ABSTRACT 
 
The present study aimed to evaluate some scrotal-testicular ultrasonography 

measurements in relation with semen quality of buffalo bulls at early ages. A total of 
12 buffalo bull calves having 140-160 kg live body weight and aged 11-17 months 
were used in this study. Three ultrasonography examinations were performed at four 
age categories (11, 13, 15 and 17 mo) to estimate scrotal circumference (SC) and 
thickness of testicular mediastinum (MS) using B-mode ultrasound scanner. The 
testicular ultrasonograms were analyzed with the ultrasound machine using the spot 
metering technique, then mean pixel intensity values (PV, scale: 0-255) was 
calculated. Semen was collected at the same age categories and evaluated for 
ejaculate volume (EV), and percentage of mass motility (MM), dead sperm (DS) and 
abnormal sperm (AS) as well as sperm concentration (CN), then total sperm output 
(TSO) was calculated. Correlation coefficients for ultrasonography measurements and 
semen parameters were calculated. Results showed that SC, MS and PV were not 
affected significantly by age category, although there was a tendency of increase in 
SC and MS, and reduction in PV by increasing age category. EV and percentage of 
MM, DS and AS increased (P<0.05) by increasing age category, but all changes were 
significant (P<0.05) between 11 and 13 mo of age. SN showed an opposite trend of 
change, while TSO was not affected significantly by age category. There were 
insignificant differences in semen quality of bull calves with SC of ≤21or 22-30 cm, 
while semen quality was affected by both MS and PV. Bull calves having MS of >2 
mm and PV of >141had better semen quality than those with ≤2 mm and ≤140 as MS 
and PV, respectively (P>0.05). The strongest correlation was positive between age 
and pixel value (r = 0.776, P<0.01).  

Based on the obtained results in the current study, it would be valuable to 
evidence the relationship between scrotal-testicular ultrasonography examination and 
future fertility based on developmental parameters measured in the young buffalo bull 
calves at early postpubertal ages.  
Keywords: Buffalo calves, ultrasonography, pixel intensity, semen quality. 

 

NTROSUCTION 
Bulls are usually examined for breeding soundness before purchase 

or use. In order for the veterinarians to identify pathological conditions, the 
normal architecture of the testes and accessory sex glands need to be 
elucidated (McGowan et al., 2002). It would be valuable to predict age at 
puberty and future fertility based on developmental parameters measured in 
the young calf. The development of the reproductive tract in bulls was studied 
previously by measuring scrotal circumference (Jimenez-Severiano, 2002). At 
the same time, scrotal and testicular measurements have been used to 
predict sperm production and semen quality (Kastelic et al., 2001).  
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Diagnostic ultrasonography of the testes has no effect on seminal 
quality or on sperm production (Coulter and Bailey, 1988), although the 
ultrasonography anatomy of the bull testis has been reported by Griffin and 
Ginther (1992). Ultrasonography has not been widely used as an adjunct to 
the standard breeding soundness examination. However, Powe et al. (1988) 
reported that ultrasound examination of the testes has proven to be a 
valuable, non-invasive technique for evaluation of testicular pathology in 
bulls. 

It was postulated that there may be an association between 
ultrasonography testicular echo-texture and both seminal quality and sperm 
production. Image analysis of ultrasonograms can provide substantial 
information regarding the function and structure of tissues (Chandolia et al., 
1997). An ultrasonogram is composed of an array of picture elements 
(pixels), with each pixel representing a determined tissue density that is 
displayed in a range of shades of gray (ranging from white to black). High-
resolution ultrasonograms are necessary for accurate detection of extremely 
small variations in tissue density that can be neither appreciated nor 
measured by the human eye (Chandolia et al., 1997). 

The present study aimed to evaluate scrotal circumference and pixel 
intensity of the testis in relation with semen quality of buffalo bulls at early 
ages to predict fertility before purchase or use.   

 

MATERIALS AND METHODS 
 
This study took place at Animal Production Experimental Station, 

Mehallet Mousa, belonging to Animal Production Research Institute (APRI), 
Agricultural Research Center, Ministry of Agriculture, in co-operation with 
Animal Production Department, Faculty of Agriculture, Mansoura University. 
Animals: 

A total of 12 buffalo bull calves having 140-160 kg live body weight 
and aged 11-17 months were used in this study. All animals were proved to 
be free from tuberculosis, brucellosis, trichomonas and vibriosis. A special 
attention was paid to the general health of these animals, which were 
examined regularly for external as well as internal parasites. Clinical 
examination of the external genitalia and accessory organs of these calves 
showed no abnormality and revealed their soundness.  
Feeding system and management: 

Throughout the experimental period, bull calves were fed formulated 
diets on the basis of recommendation of Animal Production Research 
Institute for buffalo bull calves requirements. Bull calves were housed 
individually under semi-open sheds. Feeds were given individually to all bull 
calves at 8 a.m. and 3 p.m., while water was available at all day times. 
Experimental procedures: 

Throughout an experimental period, three ultrasonography 
examinations were performed at 11, 13, 15 and 17 months of age to estimate 
scrotal circumference and thickness of testicular mediastinum using B-mode 
ultrasound scanner (ESAOEE Oie Medical Equila Pro Vet+Probe 6.0 /8.0 
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Mhz LA Rectal Veterinary Transducer) connected to a 8.0 MHz linear 
transducer. The ultrasound setting (focus, gains, brightness and contrast) 
was standardized. Gel was used as a coupling material between the 
transducer and the scrotum and minimum pressure was applied to obtain the 
image. Both testes of each bull calf were examined by placing the transducer 
vertically on the caudal aspects of the scrotum. Frozen images included 
visualization of the mediastinum in order to have an image across the middle 
of the testis, then thickness of the mediastinum was recorded. 
Ultrasonograms were analyzed with the ultrasound machine using the spot 
metering technique (Pierson and Adams, 1995) in two 1 cm 3 spots selected 
approximately 1 cm above the mediastinum and approximately 2 cm from the 
edge of the image. The mean pixel-intensity (scale: 0-255) from two spots of 
two tests was calculated.  
Semen collection: 

Semen was collected by means of an artificial vagina set up at 
optimal conditions to induce a good ejaculatory thrust. Buffalo bull was used 
as a teaser at the time of semen collection at 11, 13, 15 and 17 months of 
age. One false mount had been always allowed before collection of the first 
ejaculates. Two consecutive ejaculates with 5-10 minutes intervals were 
obtained from each bull calf  on each day of collection.  

Semen was collected once/week for one month early in the morning 
(7 a.m.). Immediately after collection, the ejaculates were transferred to the 
laboratory and were placed in a water bath at 37°C and care was taken to 
avoid exposure of the semen to any unfavorable conditions during or after 
collection.  
Semen evaluation: 

After recording the ejaculate volume, semen was evaluated for the 
percentage of mass motility at hot stage (37°C) microscope. A smear from 
diluted (1:1) semen was made on a glass slide and was stained by eosin 
(1.67%) and nigrosin (10%) mixture stain to determine percentage of live 
(Hackett and Macpherson, 1965) and abnormal (Blom, 1983) spermatozoa. 
Sperm cell concentration was determined by direct cell count using a 
microscope (x 200) and a Neubauar Heamocytometer. Total sperm 
output/ejaculate (TSOP) was calculated by multiplying sperm cell 
concentration/ml (SCC) by ejaculate volume (EV) as the following: 

TSOP (x 106/ejaculate) = EV (ml) x SCC (x 106/ml) 
Statistical analysis: 

The obtained results were statistically analyzed by the methods of 
least square analysis of variance using the general linear model procedures 
(GLMP) of SAS (2004). Duncan multiple range test was used to test the 
differences among means (Duncan, 1955). Correlation analysis was carried 
out using computer programme of SAS (2004). The percentage values were 
subjected to arcsine transformation before performing the analysis of 
variance. Means were presented after being recalculated from the 
transformed values to percentages. 
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RESULTS AND DISCUSSION 
 

Ultrasonography examination at different age categories: 
 Data in Table (1) revealed that ultrasonography measurements 
including scrotal circumference, mediastinum thickness and pixel intensity 
value of the testes did not differ significantly as affected by age category, 
although there was a tendency of increase in scrotal circumference and 
mediastinum thickness, and reduction in pixel values by increasing age 
category. Such results my indicate a negative relationship between pixel 
value and each of scrotal circumference and mediastinum thickness by 
increasing age of bull calves. 
     

Table (1): Mean and standard error of scrotal circumference, 
mediastinum thickness and testicular pixel value of calves 
at different age categories.    

Age 
category 

Scrotal circumference 
(cm) 

Diameter of 
mediastinum (mm) 

Pixel 
intensity 

11 
 months 

20.1±1.86 2.60±0.42 141.9±7.30 

20.1±1.92 2.66±0.53 140.5±5.74 

18.8±1.95 2.72±0.32 132.2±4.79 

Mean 18.7±1.89 2.66±0.41 148.2±6.45 

12-13 months 

19.9±2.04 2.73±0.64 128.3±3.02 

20.2±2.18 2.74±0.52 128.9±5.15 

20.8±2.30 2.75±0.47 128.2±6.28 

Mean 20.3±2.20 2.74±0.58 128.5±4.87 

14-15 months 

20.3±2.14 2.76±0.17 124.8±4.37 

21.0±1.73 2.80±0.26 126.7±3.76 

20.0±1.80 2.81±0.24 124.1±5.05 

Mean 21.4±1.98 2.79±0.21 125.2±4.21 

16-17 months 

21.5±1.80 2.85±0.45 116.5±5.35 

22.3±1.97 2.86±0.43 119.3±4.50 

21.0±2.25 2.87±0.39 106.5±3.80 

Mean 21.6±2.01 2.86±0.41 114.1±5.43 
 

Physical semen characteristics at different age categories: 
 Data in Table (2) show that ejaculate volume, and percentage of 
mass motility, dead sperm and abnormal sperm significantly (P<0.05) 
increased by increasing age category. It is of interest to note that all changes 
were significant (P<0.05) almost between 11 and 13 months of age. 
However, all previous characteristics insignificantly increased from 13 up to 
17 months of age. Meanwhile, sperm cell concentration showed an 
opposite trend of change. However, total sperm output was not affected 
significantly by age category. 

In Egyptian buffalo bulls, the overall mean of ejaculate volume was 
2.9 ml (Osman, 1988), 2.3 ml (El-Keraby et al., 1995) or 3.5 ml (Ibrahim, 
2003). Variation in semen volume was reported in buffalo bulls can be due to 
differences in age of bulls, being higher in adult and old bulls than in young 
buffalo bulls (Younis, 1996). However, Javed et al. (2000) observed no 
significant difference in the volume of semen between buffalo bulls of various 
age groups.  
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Table (2): Mean and standard error of physical semen characteristics of 
bull calves at different age categories.    

Age 
category 

Physical semen 
 characteristics 

Sperm concentration 
 (x 109) 

Ejac. volume 
(ml) 

Mass motility 
(%) 

Dead sperm 
(%) 

Abnormal sperm (%) Per ml 
Per 

ejaculate 

11 
months 

2.66±0.46 59.16±3.00 11.50±1.53 6.33±0.33 2.02±0.18 5.37±1.52 

2.91±0.21 60.83±3.74 11.83±0.44 6.33±1.80 2.00±0.16 5.82±0.75 

3.00±0.21 62.50±1.82 12.16±1.72 7.50±0.71 1.98±0.27 5.94±0.32 

Mean 2.68±0.34b 60.83±2.48c 11.85±1.04b 6.72±1.09b 2.00±0.21a 5.71±1.09 

12-13 
months 

3.01±0.31 68.33±2.38 13.00±1.31 9.16±1.01 1.72±0.28 5.18±0.77 

3.03±0.23 69.16±1.19 13.50±1.20 9.16±1.10 1.71±0.26 5.18±0.76 

3.15±0.30 72.50±3.92 14.16±1.44 9.33±1.56 1.69±0.22 5.32±0.51 

Mean 3.07±0.28a 70.00±2.83b 13.55±1.35a 9.21±1.15a 1.71±0.24ab 5.23±0.71 

14-15 
months 

3.25±0.13 74.16±2.14 14.16±1.68 9.50±1.25 1.61±0.11 5.23±1.51 

3.28±0.23 75.80±3.33 14.33±1.30 10.00±1.00 1.60±0.24 5.25±1.22 

3.31±0.23 77.50±2.14 15.16±1.30 10.16±1.30 1.55±0.13 5.13±1.44 

Mean 3.28±0.21a 75.82±2.89ab 14.55±1.54a 9.89±1.19a 1.59±0.18ab 5.20±1.47 

16-17 
months 

3.48±0.24 77.50±2.14 15.50±1.23 10.33±1.28 1.50±0.32 5.22±1.02 

3.60±0.21 80.00±1.53 16.50±1.36 10.33±2.20 1.48±0.16 5.33±1.14 

3.80±0.37 80.83±2.38 17.33±1.14 11.33±1.08 1.32±0.26 5.02±1.62 

Mean 3.63±0.28a 79.44±2.22a 16.44±1.42a 10.66±1.89a 1.43±0.29b 5.19±1.34 

a and b: Means denoted within the same column with different superscripts are 
significantly different at P<0.05. 

 
Sperm motility has been considered as a major criterion in the 

assessment of male fertility (Lena Malmgren, 1997). Several authors reported 
that mass motility was higher (P<0.05) in adult than in older (Javed et al., 
2000) and younger (Younis, 1996). The higher mass motility in adult bulls 
was probably due to higher sperm concentration in these bulls, and low 
sperm abnormalities (Dhami and Kodagali, 1988).  

Fitzpatrick et al. (2002) reported that bulls with <50% normal 
spermatozoa sired few calves while bulls with the highest calf output 
possessed >70% normal spermatozoa. Disturbances in spermatogenesis 
give rise to morphological sperm abnormalities. Sperm morphology is an 
important parameter for assessing semen quality (Hancock, 1952). In buffalo 
bulls, the sperm abnormal percentage was 11.67% at 14 years of age (Sajjad 
et al, 2007), ranging 6.1-7.9% (El-Azab, 1980), 14.6-16.9% (Osman, 1988) 
and 10.3-15.5% (El-Kishk, 2003) and averaged 11.08% (El-Sherbieny, 2004).  

In Egyptian buffalo bulls, sperm cell concentration was 809.2 X 106 
sperm/ml (Osman (1988), 1088 x 106 sperm/ml (El-Keraby et al., 1995), 1146 
x106 sperm/ml (Abdel-Khalek et al., 2000) or 1.5 x109/ml (Ibrahim, 2003). 
Sperm concentration was lower (P<0.05) in old than in young buffalo bulls 
(Javed et al., 2000). However, Younis (1996) reported insignificant 
differences in sperm concentration between bulls of young, adult and old 
ages. The lower sperm concentration and mass activity in old bulls could be 
due to senility (Javed et al., 2000). 

The best quality of semen from buffalo bulls has been obtained at 3-4 
years of age. It has further been postulated that the age of the bull 
significantly affect semen characteristics including ejaculatory volume, sperm 
motility and sperm cell concentration. Variations in semen quality, however, 
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exist even in the same age at different localities (Saeed, 1988). At the time of 
puberty in buffalo bulls, sperm cell concentration of buffalo bulls are 70 x 
106/ml (Ahmad et al., 1989). 

In comparing these results with ultrasonography measurements 
(Table 1), physical semen characteristics as indicator of semen quality, it 
could be suggested that the relationship of semen quality was positive with 
both scrotal circumference and mediastinum thickness and negative with 
pixel value of the testes. 
Semen quality as affected by ultrasonography measurements: 

Results presented in Table (3) showed insignificant differences in 
semen quality of bull calves as affected by different categories of scrotal 
circumference or mediastinum thickness, which may indicate no important 
role of both measurements at all ages studied in prediction of semen quality. 
On the other hand, semen quality was affected by pixel value. Bull calves 
having pixel value of >141 had better semen quality, in term of total sperm 
output, than those with ≤140 pixel value.         

Scrotal circumference is often linked with seminal characteristics. Coe 
(1999) reviewed results from 1173 beef bulls (<15 mo of age). Among bulls 
with >30 cm scrotal circumference (SC) only 27% had <70% normal 
spermatozoa, whereas 70% of the bulls with <30 cm scrotal circumference 
produced <70% normal spermatozoa.  

It would be valuable to predict age at puberty and future fertility based 
on developmental parameters measured in the young bull calf. The 
development of the reproductive tract in bulls was studied previously by 
measuring scrotal circumference (SC) (Jimenez-Severiano, 2002). At the 
same time, scrotal measurements have been used to predict sperm 
production and semen quality (Kastelic et al., 2001).  

Scrotal circumference is an indirect measurement of testicular mass 
and there was significant increase in scrotal circumference starting from the 
third month till 24 months of age (Aravindakshan et al., 2000). 

Scrotal circumference was considered as an accurate predictor of 
testicular size (Gabor et al., 1995), but did not correlate with ultrasonic 
measurement of testicles (Cartee et al., 1989). Also, there is a correlation 
between scrotal circumference and semen characteristics of Nili-Ravi buffalo 
bulls. Correlation coefficient of scrotal circumference was (r=0.348) with 
semen volume (Sajjad et al., 2007). 

Scrotal circumference of Nili-Ravi buffalo bulls was 34.6±0.9 cm (Sajjad 
et al, 2007) which is comparable to young bulls with normal semen picture 
(Younis, 1996; Javed et al., 1998). These findings indicated that increasing 
age has little effect on the scrotal circumference of buffalo bulls.  

Diagnostic ultrasonography of the testes has no effect on seminal 
quality or on sperm production (Coulter and Bailey, 1988). Ultrasonography 
has not been widely used as an adjunct to the standard breeding soundness 
examination. However, there may be an association between 
ultrasonographic testicular echotexture and seminal quality and sperm 
production (Griffin and Ginther, 1992).  
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Kastelic et al. (2001) hypothesized that ultrasonography testicular 
echotexture is associated with seminal quality because spermatogenesis is 
extremely temperature sensitive.  

Several studies in pre- and peri-pubertal bulls and rams have 
demonstrated that changes in ultrasonography attributes of the testicular 
parenchyma are closely related to the histo-morphological characteristics of 
seminiferous tubules (Evans et al, 1996) and the onset and efficiency of 
spermatogenesis (Evans et al., 1996; Arteaga et al., 2005; Aravindakshan et 
al., 2000). 

Image analysis of ultrasonograms pixel–intensity can provide detailed 
information about tissue changes in different organs including the testis 
(Chandolia et al., 1997). Computerized analysis of digital ultrasonography 
images provides a sensitive and objective means of quantifying tissue 
echogenicity, with the ability to detect changes in structures previously only 
visualized by histology. 

 

Table (3): Mean and standard error of physical semen characteristics of 
bull calves at different scrotal circumference, mediastinum 
thickness and pixel value categories.    

Variable 

Physical semen characteristics 
Sperm concentration 

(x 109) 

Ejac. volume 
(ml) 

Mass motility 
(%) 

Dead sperm 
(%) 

Abnormal sperm 
(%) 

Per ml 
Per 

ejaculate 

Scrotal circumference (cm): 

≤21 3.15±0.18 71.89±1.81 14.20±0.65 8.91±0.60 1.78±0.90 5.61±0.49 

22-30 3.26±0.18 71.14±1.58 13.94±0.60 9.34±0.50 1.58±0.90 5.15±0.42 

Mediastinum thickness (mm): 

≤2  3.06±0.13 70.08±1.65 13.51±0.53 9.50±0.54 1.73±0.10 5.29±0.38 

>2 3.35±0.15 72.95±1.69 14.63±0.57 8.75±0.51 1.63±0.83 5.46±0.41 

Pixel value: 

≤140 2.80±0.19b 72.37±1.89 13.72±0.75 8.20±0.56b 1.66±0.12 4.74±0.49b 

141-202 3.64±0.15a 70.46±1.51 14.56±0.53 10.28±0.51a 1.71±0.75 6.22±0.41a 

a and b: Means denoted within the same column with different superscripts are 
significantly different at P<0.05. 
 

The differences in ultrasonography characteristics of the testes are 
due mainly to the histo-morphology of the seminiferous tubules. Positive 
correlations were demonstrated between both the area and the lumen area of 
seminiferous tubules, and numerical pixel values (Giffin et al., 2009). 
Previously, the size of the seminiferous tubules (i.e., outer and inner 
diameters) has been shown to be positively and significantly correlated with 
mean pixel values in pre- and peri-pubertal bull calves (Evans et al, 1996). In 
rams, the size of the seminiferous tubules, which were seen to occupy 67%–
83%, may be primarily responsible for changes in testicular echogenicity 
(Giffin et al., 2009). 

The changes in testicular echogenicity may also be a consequence 
of histo-physiological changes in the interstitial tissue, which contains 
abundant testosterone producing Leydig cells. The reason for a lack of 
consistent significant correlations after the removal of the tunica vaginalis is 
difficult to explain, but could be due to the interruption of ultrasonic wave 
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projection by the high degree of vascularization of the tunica albuginea 
(Wrobel, 1998).  

The mediastinum showed middle hyperechogenic spot in cross-
section image. It also showed linear structure at the centre of the testicle in 
case of longitudinal image (Pechman and Eilts, 1987). Width of mediastinum 
was found to be varied with age and breed differences. After 12 months of 
age, the mediastinum width showed significant increase which is correlated 
with the increasing testicular width in disagreement with Eilts and Pechman 
(1988).  
Correlation coefficients: 
 Correlation coefficients presented in Table (4) revealed significant 
positive correlation between age category and all ultrasonography 
measurements and semen quality, except that of mass motility and sperm 
cell concentration, which correlated negatively but insignificantly with age 
category. The strongest correlation was significantly (P<0.01) positive 
between age and pixel value (r = 0.776) indicating gradual increase in pixel 
values of testes of bull calves with age progress. 

The correlation coefficients among all ultrasonography 
measurements were highly significant and positive. The strongest correlation 
was found between mediastinum and scrotal circumference (r = 0.890, 
P<0.01), while the correlation coefficient was 0.394 between pixel value and 
scrotal circumference and 0.297 between pixel value and mediastinum 
thickness (Table 4).  

 

Table  (4):Correlations coefficients among different traits in study 
Item Age SC MS PV EV MM DS AS SN 

Scrotal circumference (SC)  0.406**         
Mediastinum thickness 
(MS) 

0.360** 0.890**        

Pixel value (PV) 0.776** 0.394** 0.297**       

Ejaculate volume (EV) 0.509** 0.107 0.058 0.430**      

Mass motility (MM) -0.165 -0.114 -0.058 -0.122 -0.263*     

Dead sperm (DS) 0.208* -0.016 -0.003 0.101 0.159 -0.071    

Abnormal sperm (AS) 0.216* 0.137 0.101 0.302** 0.049 -0.066 0.028   
Sperm concentration (SN) -0.027 -0.129 -0.165 0.014 0.101 -0.039 0.052 -0.043  
Total sperm output (TSO)  0.305** -0.062 -0.111 0.278** 0.743** 0.147 0.158 0.049 0.705** 

* Significant at P<0.05. ** Significant at P<0.01. 
 

 It is of interest to note that among ultrasonography only pixel value 
showed marked correlation with semen quality in term of significant and 
positive correlation with ejaculate volume (r = 0.430, P<0.01), abnormal 
sperm (r = 0.302, P<0.01) and total sperm output (r = 0.278, P<0.01, Table 
4).     
 Additionally, the correlation coefficient of total sperm output was 
positively strong with each of ejaculate volume (r = 0.743, P<0.01) and sperm 
cell concentration (r = 0.705, P<0.01), while ejaculate volume negatively 
correlated with mass motility (r = -0.263, P<0.05, Table 4).  

It has been well illustrated that there is a stronger relationship 
between sperm morphology and calf output than motility in multiple-sire 
pastures (Coulter and Kozub, 1989; Fitzpatrick et al., 2002; Whitworth et al., 
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2002). Kastelic et al. (2001) noted that scrotal circumference was positively 
related to epididymal sperm reserves. 

 
CONCLUSION 

 
Based on the obtained results in the current study, it would be 

valuable to evidence the relationship between testicular ultrasonography, 
particularly pixel intensity values and future fertility based on developmental 
parameters measured in the young buffalo bulls at early postpubertal ages. 
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الصغيير   ة بالسونار لطلائق الجاموس المصريالعلاقة بين الخصوبة ومحيط الخصي
 العمر

 2و عبد العزيز صقر 2ميةشريف شا ، 1مصطفى الحرايرى
 كلية الزراعه جامعة المنصوره -1
 جيزهالدقي المعهد بحوث الانتاج الجيواني  -2

 
تهدف هذة الدراسة الى  تييىيم يطىيك   ىيص الوىثا ة البىة اللي سىة لعلاوىية ةودةتىة لئىةدة السىل ة 

اسىتلادم بى  هىذة  الينةى لكد ق الئليةص ب  يراطىة ويريىة يل ىرة لعتنلىل للللاوىةلة ةلىة الليىس اة ا.سىتلادام 
شىىهر  ةتىىم  21-22 ئىىم ةالريىىر بىى  يىىدى  261-241وئىىة ئىىليةص ةلا الئسىىم طىى  بىى  يىىدى  21الدراسىىة 

بطى  الكد ىىق ا عيني يىىل ل ولىىلس التنلسىعية اللالرئيىىة ةا.ولىىلس اليسىىلودة ة ىلا لىىيص لهىىل اى لاعىىة اة شىىةاذ  
ية اىىد  تةوىىالتغذيىىة ةالسىى ا لهىىذة الرئىىةة تطىىد  ىىرةف ةاطىىدة   تىىم بطىى  الرئىىةة لئهىىلل اليةئىىلد بىىة  ال

ك  يص الوثا  ةالطلة الةسىك  شهر لتيييم سيك ةيطي 21ة 21ة 21 ة22  يراد لادة ارلس يراطة ويرية
طسىل  تم لوىةروع  ال ةيليىةتر ةالعلاوية للستلادام ئهلل السةنلر  ةتم تطعية وةر السىةنلر للرنىليت تطعيىة 

 -الطر ىة الئيلويىىة -(  تىم ئيىس السىل ة الينىةى ةتيييييىة  طئىم اليذبىة111 –ةييىة  البىة اللي سىة ونىد يىدى    
تم طسىل  يرليىة ا.ركلىلك  ة ذلك تم طسل  طويعة ا.سلريلد ال عية ةالتر يل(  –الشةاذ  -ا.سلريلد الطية

 -وكانت النتائج المتحصل عليا كالتالى:  ةا.نطدار لييلسلد السةنلر ةوثلد السل ة الينةى
لىم تتىرار يرنةيىل  (سيك الطلىة الةسىك  لعلاوىية ةةييىة اللي سىة -يطيك  يص الوثا   ةيلسلد السةنلر  -2

يطىىيك اللاوىىية ةسىىيك الطلىىة  لليىىلدة اتئىىل  ةئىىةداليلاتعثىىة وعىى  الىىر م يىىا  ونىىد اليراطىىة الريريىىة
 الرير  بيني  ب  اللي سة يس التيدم ةالةسك  لعلاوية 

( لىيا P<0.05  ليرنةيى  الييتىة ةالشىلذيةانىلد الينةيى  طالطئم اليذبة ةنسلة الطر ىة الئيلويىة ةلاد  -1
الرىىدد  تىىراريلىىم ة و ىىص هىىذا  ا.تئىىل ةيىى  الطيةانىىلد الين  ىىلا تر يىىل شىىهر يىىا الريىىر  لينيىىل 21ة 22

 يرنةية للليراطة الريرية  درئ  ل ال ع  لعطيةانلد الينةي  
سىيك الطلىة  أةلم ي ا هنلك الاتدبلد يرنةيىة بى  ئىةدة السىل ة الينىةى لعكد ىق يىس يطىيك اللاوىية  -1

  الةسك  لعلاوية ةةيية اللي سة لعرئةة 
ة ىىلا أوعىى   الينىىة ئىىةدة السىىل ة يىىس سىىلد السىىةنلر ةيل يىىا لىىيا  ىىة ايئىىللييرليىىة ا.رتلىىلك   ىىلا -4

   (P<0.05وند يرنةية   (r=0.776الرير ةةيية اللي سة   رتللك لياالأيرليدد 
 

 
 


