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ن
 د. عطية رمضان الكيلاب

 أ. سالم مصطفن الديب سكرتتر المجلة: 
 

 ها بعد التحكيم . المجلة ترحب ب  ما يرد عليها من أبحاث وعلى استعداد لنشر
     .   ن وتعمل بمقتضاها ام آراء المحكمير م كل الاحتر  المجلة تحتر
 ا . تبعاته كافة الآراء والأفكار المنشورة تعت  عن آراء أصحابها ولا تتحمل المجلة 
 يتحمل الباحث مسؤولية الأمانة العلمية وهو المسؤول عما ينشر له   . 
     ت أو لم تنشر  .    البحوث المقدمة للنشر لا ترد لأصحابها نشر

 )حقوق الطبع محفوظة للكلية(
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 :  ضوابط النشر
ي : 
ي البحوث العلمية المقدمة للنشر أن يراعى فيها ما يأتر

 
ط ف  يشتر

 أصول البحث العلمي وقواعده  .  

ها أو كانت جزءا من رسالة    علمية . ألا تكون المادة العلمية قد سبق نشر

 يرفق بالبحث تزكية لغوية وفق أنموذج معد  .  

 تعدل البحوث المقبولة وتصحح وفق ما يراه المحكمون .  

ات   ي وضعتها المجلة من عدد الصفحات ، ونوع الخط ورقمه ، والفتر
ام الباحث بالضوابط التر التر 

 الزمنية الممنوحة للتعديل ، وما يستجد من ضوابط تضعها المجلة مستقبلا  . 
 :  تنبيهات

ي تعديل البحث أو طلب تعديله أو رفضه .  
 
 للمجلة الحق ف

ي النشر لأولويات المجلة وسياستها .  
 
 يخضع البحث ف

 البحوث المنشورة تعتر عن وجهة نظر أصحابها ، ولا تعتر عن وجهة نظر المجلة .  
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Abstract: 

Milliampere-seconds mAs, a product of tube current (mA) and the scan time (seconds), plays 

a fundamental role in determining the radiation dose delivered to patients. Increasing mAs 

generally improves signal-to-noise ratio (SNR) in images, enhancing image quality by 

reducing noise and improving the clarity of fine details. However, this comes at the cost of 

increasing the radiation dose, which must be carefully balanced to avoid unnecessary 

exposure. Conversely, reducing mAs might result in increasing the noise of radiology image 

and minimising contrast with spatial resolution, potentially compromising diagnostic 

accuracy. Computed tomography is a cornerstone of modern medical imaging, offering 

unparalleled anatomical details. Nevertheless, its widespread use necessitates cautious 

consideration of dose optimization.  Milliampere-seconds significantly influences image 

quality. This review examines the complex interplay between mAs, image quality metrics 

(noise, spatial resolution and contrast resolution besides radiation dose), integrating findings 

from recent studies and emphasizing strategies for mAs optimization. The impact of various 

techniques, including iterative reconstruction and automatic exposure control, will be 

discussed in the framework of both achieving diagnostically acceptable images and 

minimizing patient effective dose. An analysis of relevant studies exploring various 

approaches to mAs optimization and the resulting image quality tradeoffs will be presented. 

Emphasizing the optimization of exposure factors (mAs) allows healthcare providers to 

deliver superior patient care while reducing the possible risks from radiation doses. 

Keywords: Milliampere-seconds, Dose Optimization, Image Quality, Computed tomography  

 Introduction: 

CT transforms medical diagnostics by giving detailed cross-sectional images of patient’s 

body. This advancement enables the picturing of intricate anatomical structures, that makes it 

becomes indispensable for diagnosing a varied range of medical conditions. However, this 

capability exceeds that of conventional radiography. With the global increase in CT, there are 

urgent need for strategies to reasonable radiation risks while maintaining diagnostic accuracy 

(Brenner, et al 2007). 

The reason behind increasing patients whom undergoing CT scan is the accuracy it provides. 

It’s now become a routine to use CT scan in clinical situations such as emergency, outpatient, 

and general practice thus they are increasingly becoming an essential component of health. 

Likewise, the capability to quickly acquire accurate pictures led to better outcomes for 

patients through timely detection and diagnosis of diseases, better planning of operative 

intervention and better follow up of diseases’ management (Smith 2020).  

It is critical to understand the relationship which exists among mAs, image contrast and 

effective dose. More mAs would result to picture being clearer but the radiation would be 

higher, whilst the opposite is true with lower mAs settings (Jones et al., 2019). For instance, 

Tan et al. (2023). demonstrated that a CT scanning protocol using 180 mAs was more 

effective in reducing radiation dose compared to protocols using 100 mAs and 280 mAs. In 

addition, Mehnert et al. (2023) explored the effectiveness of lower mAs settings on 

diagnostic image contrast in forensic age estimation. Their study found that while lower mAs 
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settings (40, 30, and 23 mAs) achieved high diagnostic quality, they still resulted in higher 

doses than those obtained at one hundred kV. This indicates that while lower mAs is 

effective, careful consideration must be given to the specific clinical context and diagnostic 

requirements. Synthetic CT techniques have also been investigated as a means to simulate 

lower dose protocols. Wang & Pelc, (2011) demonstrated that to add noise to original scan 

projections, could effectively simulate lower mAs settings while still providing sufficient 

image quality for diagnoses. This approach may offer a pathway to reduce radiation in 

clinical settings. The pediatric population is particularly sensitive to radiation, making the 

optimization of mAs settings in this group crucial. Tada et al. (2017) found that a low-dose 

protocol (80 kV, 150 mAs) for temporal bone images in children improved image quality 

compared to higher kV settings. This suggests that tailored protocols for specific patient 

demographics can yield better outcomes. Singh and Sukkala (2021) conducted good phantom 

study that revealed the direct impact of mAs, concluding that reducing mAs to 50 in 

multislice low-dose CT scans resulted in minimal effects on image contrast for slice 

thicknesses of 4 mm. Kubo et al. (2016) demonstrated that a low-dose chest CT protocol (50 

mAs) could be effectively used for comprehensive assessments of intrathoracic 

abnormalities, indicating that lower mAs settings can still meet clinical diagnostic 

requirements. This is further supported by findings from Kim et al. (2016) who emphasized 

that standard tube voltage (120 kVp) produced better quality images than lower voltages, 

reinforcing optimization importance of both mAs and kVp settings. Yi et al. (2017) found 

that using a 100-mA for multidetector CT scans met clinical diagnostic requirements while 

significantly reducing patient effective dose compared to conventional higher doses. This 

aligns with findings from Mohan, (2021), who reported substantial reductions in radiation 

exposure when mAs was decreased. Zhou et al, (2023) demonstrated that ultra-low-dose 

spectral-detector CT could accurately quantify pulmonary nodules, suggesting that innovative 

technologies can facilitate further reductions in radiation effective dose without 

compromising diagnostic capabilities. This review identifies the different approaches taken to 

guarantee that a balance has been reached, therefore, achieving and maintaining quality 

images while also providing safety to the patients. Furthermore, we hope to give a thorough 

review of where the field is currently standing and future insight by reviewing the CT 

dosimetry principles. 

 1. The Impact of mAs on Image contrast and Radiation effective dose 
Milliampere-second is a fundamental parameter in CT. Higher mAs settings typically 

produce better image by enhancing the signal-to-noise ratio (SNR) and reducing image noise. 

However, this increase in image contrast is accompanied by a proportional increase in 

radiation effective dose, raising concerns about patient safety (McNitt-Gray, 2006). 

Conversely, lower mAs settings lead to decreased image quality, characterized by increased 

noise and reduced contrast resolution, potentially compromising diagnostic accuracy. Striking 

the right balance in mAs settings is critical, as overexposure lead to unnecessary radiation 

risks while underexposure may result in inadequate diagnostic information (Ludwig & Reza, 

2012). Lowering the mAs reduces radiation dose, nevertheless, this can compromise image 

quality by increasing image noise, results in introducing artifacts (Brenner & Hall, 2007; 

Reid et al., 2010; Zarb et al., 2024). 

The complex balance between mAs, image quality metrics spatial resolution, contrast, noise 

and radiation dose in CT is a critical aspect of modern radiology. Achieving high diagnostic 

effectiveness while minimizing ionizing radiation to patient requires a deep understanding of 

the interplay among these factors. (Zarb, et al. 2024). Figure (1) illustrates how noise, 

uniformity, and dose change with increasing mA at 80, 100, and 120 kV. It shows that noise 
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decreases and uniformity improves with higher mA, but this comes with increased radiation 

dose. These results highlight the importance of selecting appropriate mA levels based on 

clinical requirements and patient safety considerations. (Diab et al.2023). 

 
Image Noise 

Image noise decreases as the square root of the milliampere-seconds (mAs) increases. Higher 

mAs reduces noise, resulting in a clearer image (Bushberg et al., 2011). However, excessive 

mAs can lead to unnecessary radiation effective dose without significant improvements in 

diagnostic quality. Figure 2 shows how noise varies with changes in tube voltage (kV) and 

current (mA). At lower kV and mA settings (e.g., 80 kV, 50 mAs), the noise is higher, 

whereas increasing these parameters reduces noise. The figure emphasizes the tradeoff 

between radiation dose and noise, illustrating the importance of optimizing kV and mA to 

achieve diagnosable image quality while minimizing radiation. (Diab et al.2023). 

Radiographers must balance images quality and patients’ dose by selecting the lowest mAs 

that provides diagnostically acceptable images. This requires understanding the specific 

clinical task and the patient’s condition (Bushberg et al., 2012). 

 
Spatial Resolution 

Spatial resolution is largely unaffected by mAs, because Spatial resolution depends on 

geometric factors like focal spot size and detector characteristics (Lin and Alessio., 2009) 

(Alsleem and Davidson 2012). 

2. Strategies for mAs Optimization: 

mAs is crucial in defining radiation effective dose and contrast of CT scans images. Reducing 

mAs without losing important diagnostic information requires combination of better 

hardware, improved image processing, and well-developed protocols.  
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Effective mAs optimization involves selecting optimum exposure parameters and utilizing 

advanced technologies to balance image contrast quality and effective absorbed dose. Many 

studies and protocols aim to reduce the radiation exposure during CT imaging without 

compromising diagnostic quality. Application of mAs reduction plays a central role in these 

efforts. Iterative reconstruction (IR) techniques and automatic exposure control (AEC) are 

two advanced methods that have shown promise in optimizing mAs. These techniques enable 

the use of lower mAs settings while still producing high-quality images. AEC systems 

dynamically adjust the mAs. (Kalra et al., 2004; Solomon & Samei, 2019). 

Iterative Reconstruction (IR): 

IR is a sophisticated image reconstruction algorithm used in CT that has revolutionized the 

field by significantly reducing image noise and radiation dose. Unlike traditional filtered back 

projection (FBP), IR iteratively refines the image by comparing it to measured data and 

making continuous adjustments until the two align (Kim et al.2014).  

Iterative processes that involve forward and backward projections, statistical modeling, and 

noise reduction techniques. As a result, IR can produce clearer and more detailed images, 

which are essential for accurate diagnosis. Studies have shown that IR can enhance the 

visibility of low-contrast structures and reduce streak artifacts, leading to better overall image 

quality (Solomon & Samei, 2019). 

IR algorithms process raw CT data to reduce noise and artifacts. A critical benefit of IR is its 

potential to lower the radiation dose required for CT scans. By enhancing image quality at 

lower dose levels, IR allows for substantial dose reductions. Research has demonstrated that 

IR can achieve dose reductions of 25-40% in comparison to to traditional FBP methods (Reid 

et al., 2010). Hur et al. (2012) reported that using an 80-kVp CT with iterative reconstruction 

improved image quality compared to standard filtered back projection (FBP) reconstruction, 

suggesting that these algorithms can effectively lower radiation doses without sacrificing 

diagnostic efficacy. Hsieh et al, (2013) in evaluation of the significant advancements of CT 

image reconstruction during the past of two decades. It discusses three main areas of 

algorithmic development: analytical, model-based iterative, and application-specific 

reconstructions.  Joshi et al. (2023) study demonstrated the feasibility of lower mAs protocols 

(80kVp, 200 mAs) while achieving a significant dose reduction, although accompanied by a 

moderate noise increase that does not compromise diagnostic efficacy.  

Another study done by Seeram, (2023) for dose decreasing and optimization strategies 

resulted in Practical guidelines for implementing reduction of dose in clinical. The IR 

application extends to various clinical settings, including cardiac, abdominal, and paediatric 

imaging. In cardiac CT, for example, IR helps reduce motion artifacts and improve the 

visualization of coronary arteries. In abdominal imaging, IR enhances the detection of small 

lesions and improves tissue contrast. Paediatric imaging benefits significantly from IR due to 

its ability to maintain image quality at reduced doses, thus ensuring patient safety (Huda & 

Samei, 2008).  

Automatic Exposure Control (AEC):  
 AEC systems automatically adjust exposure parameters to maintain consistent image quality 

across varying patient sizes and anatomical regions. Thereby optimizing image quality and 

reducing unnecessary exposure. However, it's crucial to understand the principles governing 

AEC operation and apply them properly to avoid potential mistakes, such as improper 

positioning or selection of incorrect detectors, which can lead to suboptimal exposures 

(Jerrold et al 2011).  
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AEC systems typically use ionization chambers or phototimers to measure the radiation. This 

process helps maintain a consistent signal-to-noise ratio across different patient sizes and 

densities, leading to more uniform image quality (kalra et al.,2004).  

Muhogora et al. (2009) indicated that the limited implementation of AEC in developing 

countries may represent a substantial opportunity to improve dose management. AEC enables 

patient-specific dose adjustment, directly reducing overall radiation exposure.  

Zarb et al. (2011) point out that the functionality and efficiency of AEC algorithms can vary 

among manufacturers. Proper patient positioning and alignment with the AEC detectors are 

crucial to achieving optimal results. Additionally, continuous advancements in AEC 

technology are being made to further enhance dose optimization and quality of the image 

(Bushberg et al.,2011). 

kVp Optimization 

Although not directly linked to mAs, kVp significantly influences noise of the image and 

absorbed dose. Lower kVp increases noise, requiring higher mAs (or other compensating 

parameters) to maintain adequate image quality, creating a complexity in the optimization 

process. Zarb et al. (2011) illustrated the need for simultaneous optimization of both kVp and 

mAs, recognizing the interdependence of these parameters in achieving optimal dose and 

image quality profiles. 

Adaptive Protocols 

 Protocols adjusted for patients (based on size, composition, and aria of interest) minimize 

dose.  This strategy, mentioned in Panakkal et al. (2020), allows lowering mAs without 

significantly compromising the quality for clinical purposes.  The work by Panakkal et al 

(2020). further highlights regional differences in CT procedures, focusing on higher effective 

doses for abdomen and chest CT exams and offering adaptive protocol techniques to lower 

overall radiation. Availability and functionality of IR algorithms, AEC, and advanced image 

processing tools vary across institutions, directly influencing the feasibility of dose 

optimization approaches (Muhogora et al. 2009; Zarb et al. 2011).  

Rueckert and McCollough (2010) review strategies for optimizing CT protocols for cardiac 

scans, emphasizing a need for customized mAs settings. Kaza et al. (2014) also stress the 

importance of optimizing mAs in abdominal CT, particularly in high-contrast regions such as 

the liver and kidneys. 

In addition, techniques such as prospective ECG gating and retrospective gating in cardiac 

CT also help in reducing mAs, as they limit unnecessary exposure by synchronizing the scan 

with the cardiac cycle (Rueckert & McCollough, 2010). 

Recent advancements in CT imaging technology have provided new ways to optimize mAs 

settings. For instance, advancements in detector technology and computational algorithms 

have improved the efficiency of data acquisition, allowing for lower mAs settings without 

sacrificing image quality. Solomon et al. (2020) discusses these advancements and their 

implications for performance optimization in CT imaging. The use of advanced 

reconstruction techniques and real-time imaging adjustments also contributes to achieving 

optimal mAs settings. 

3. Assessing Image Quality and Patient Dose 
The impact of mAs (milliampere-seconds) on image quality can differ depending on which 

body part being scanned. For instance, abdominal CT scans require higher mAs to maintain 

image clarity, as the abdomen contains larger and denser tissues. (Ardi et al. 2020) 

 Kaza et al. (2014) stressed importance of new methods to reduce abdominal  dose in CT, 

while Rueckert and McCollough (2010) show how cardiac CT scans use lower mAs settings 

to deal with the heart's motion and the need for fast imaging. Image quality is often measured 
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using metrics like the signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR). Lower 

mAs settings usually lead to more noise in the image, which can lower the image quality. 

Zarb et al. (2011) look into tools that help balance mAs and other settings to reduce noise 

while keeping the image clear. These tools are essential in medical practice to make sure CT 

images are good enough for accurate diagnosis, especially in areas like cancer and heart 

disease. 

Measuring the radiation dose which patient receives is crucial for optimizing mAs. Important 

parameters include: 

CTDIw (Computed Tomography Dose Index, weighted) 

 This measures the average radiation dose within a standardized phantom (a model). 

Muhogora et al. (2009) discuss its use for comparing different CT systems and evaluating 

their dose profiles, though it does not provide a patient-specific dose value. 

DLP (Dose Length Product) 

This measures the total radiation dose delivered along the scan length, providing a more 

clinically relevant measure than CTDIw alone. Muhogora et al. (2009) found cases where 

DLP exceeded established thresholds, highlighting the importance of optimized scan length 

in dose control. 

Effective Dose 

Effective dose, which quantifies the biological risk during radiation exposure, was directly 

related to the mAs (Martin, 2013).  This considers different tissue sensitivities to radiation. 

Converting from DLP to effective dose requires region-specific factors to estimate cancer risk 

per scan accurately (Panakkal et al., 2020). Correct application of these factors is necessary to 

reflect tissue radiosensitivity properly. Panakkal et al. (2020) offer insights into estimating 

radiation risks for common clinical CT procedures. Studies by McNitt-Gray (2006) and 

Muhogora et al. (2009) discuss safety concerns related to mAs in clinical practice and the 

status of managing the dose properly.  Especially in children, is a key goal in optimizing mAs 

settings.  

Conclusion: 

This review summaries findings from multiple studies showing how different techniques can 

help reduce radiation effective dose and maintain diagnostic quality of the images. 

In conclusion, Iterative reconstruction and automatic exposure techniques are two advanced 

methods that have shown great promise in optimizing mAs (tube current) for computed 

tomography. Iterative reconstruction improves image quality by reducing noise and artifacts, 

enabling high-quality images at lower radiation doses. This method iteratively refines images, 

enhancing clarity while reducing the need for higher radiation exposure. Conversely, 

automatic exposure control adjusts the mAs in real-time based on the patient's anatomy and 

density, ensuring optimal image quality with the minimal necessary dose. Together, IR and 

AEC represent the best applications to minimize patient dose while maintaining image 

quality, balancing patient safety and diagnostic efficacy. Continuous research is necessary to 

improve these optimization techniques, ultimately leading to reduce radiation exposure for 

patients while keeping clinical effectiveness high. Effective CT optimization balances 

diagnostic image quality with patient safety, dropping radiation exposure through advanced 

technologies and targeted protocols.  
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  العملية التعل

ن
 عليتها لدىمية ومدي فاياستخدام مواقع التواصل الاجتماع  ف

مس)دراسة ميدانية عل طلبة   الطلبة
ُ
مس /بلدية الخ

ُ
 (كلية تقنية المعلومات الخ

 نموذجا( )الواتساب

 سعاد صالح بلقاسم
 ايناس محمد ميلاد

814-824 

 832-825 ذكريات عبد المولى سالم العيساوي حل مشكلة التخصيص الضبائ   بطريقة التصنيف للأعداد الضبابية الرباعية 82

83 
نطية ن  النظام البازيليك  للكنائس البي 

قية بقورينا "شحات"  دراسة أثرية تطبيقية للكنيسة السّر
 851-833 عباس رجب عبدالرحيم

  نسّر علوم السنة النبوية: دراسة تحليلية المكتبات الرقمية 84
ن
 860-852 محمد نجم الهدى ودورها ف

85 
Using electronic resource mobilization to develop mathematical 

thinking skills among higher institute students. 
Munera Shaili Asaki 861-875 

86 
Evaluation   of some Chemical components of the ground water 

in four regions of Tourist area 

Hend ALkhamaesi  

ALmabrouk ALhireereeq  
876-881 

87 
  الإعلام الغرئ   وإهانته للمقدسات الإسلامية وموقف الإسلام 

ن
المخاطر العقدية ف

 من ذلك
وكة سعد أحمد عل    905-882 مي 

88 
ودور الخجل الاجتماع  لدى الأطفال دراسة اضطرابات النطق وعلاقتها ب

  الحد منه
ن
  ا الاختصاض  الاجتماع  ف

ن  وضعاف السمعوالبكم الصم  بمدرسة)دراسة ميدانية    (بمدينة زليي 
 924-906 ةـغفو ـأب رجب صالح

س بالنظافة وص 89
ُ
ل
َ
د
ْ
ن
َ
 935-925 نور الهدى نوري مجي   حة البيئةعناية أهل الأ

90 
  الشعر العرئ   

ن
 كان وأخواتها ف

 جا(ذ)ديوان المعتمد بن عباد أنمو 
  
 950-936 عبد الرؤوف محمد عبد الساتر الذرعائن

91 
ونية الأنظمة توظيف    الالكي 

ن
 الصح   المجال ف

   نظام إنشاء)
وئن ن  مدينة صيدليات لأحد  الكي   (زليي 

 سليم عل   السلام عبد  حنان
 الهرم مإبراهي سعاد 

952-957 

92 
وْس   كتاب  أحاديث من نماذج" 

َ
ور   الفِرْد

ُ
ابِ  بِمَأث

َ
ئ ِ  "  الخِط

َ
جَاعٍ، لِأ

ُ
وْيَه ش ُ ْ  بْنُ  شِي 

ار 
َ
هْرَد

َ
مِ   ش

َ
يْل
َّ
 "ودراسة تحقيقا  ،(ه509-445) الد

 977-958 زكريا محمد 

93 
 الصلبة النفايات وتكدس تراكم ظاهرة

  (  القمامة) 
ن
 الخمس/   الخميس سوق منطقة ف

يف محمد  نورية  989-978 السّر

94 
Vitamin D deficiency and its effect on human health in the city 

of Al-Jamil 

Ahmid Emhemed Daw Altomi 

Zahia Kalifa Daw Musdeq 
990-1004 

95 
بية حصة  الدراس   بالتحصيل وعلاقتها  البدنية الي 

 العجيلات ببلدية الثانوي للتعليم النهائية المرحلة تلاميذ  لدى
 1014-1005 الهوش رحومة محمد  محمود 

96 
ها عل الأمن القوم  السعودي  التهديدات الإيرانية وتأثي 

ة من "   اليمن خلال الفي 
ن
اع ف ن   "2014إلى  2011دراسة تحليلية للين

 1031-1015 عبد المنعم منصور الحر

97 
A Review of mAs Optimization Strategies in CT Imaging: 

Maximizing Quality and Minimizing Dose simultaneously 

Fuzi Elkut  

Sabri M. Shalbi  
1032-1040 

98 
An overview of fish muscle physiology, omics, environmental, 

and nutritional strategies for enhanced aquaculture 

Mostafa Omar Sharif  Adel 

Omar Aboudabous 
1041-1049 

99 
_ مصراتة لمدينة المحلية البيئة عل التوحدي الطفل مقياس وثبات صدق دلالات

 سنوات( 10_  3) من للأعمار  ليبيا
 1058-1050 الصل الهادي عبد  محمد  أنيس



 

http://tarbawej.elmergib.edu.ly 
 

 

100 The Role and Effect of AI in Translation 
Abdaladeem Mohammad 

Hdidan 
1059-1067 

101 
   التعزير 
ن
يعة ف    وتطبيقاته الإسلامية السّر

ن
   القانون ف

 دراسة: المعاصر  الجنائ 
 الليت    القانون عل تطبيقية

 1077-1068 صالح عل   معتوق عل  

102 
Antagonistic Activity of Rhizobium sp Against some Human 

Pathogenic Microorganisms 

Hana Wanis Elfallah 

 Hnady Hisham Alsiywi 
1078-1083 

103 
Determination of Arsenic and Cadmium in the Seawater 

Samples using Atomic Absorption Spectrometry 

Fuzi Mohamed Fartas  

Ramdan Ali Aldomani  

Ahmed Mohammed Mawloud 

Alqeeb   

Galal M. Zaiad 

1084-1089 

   التحديات"  104
   الخمس بمدينة الرياضية الأندية تواجه الت 

ن
 "اليد كرة  فرق تشكيل ف

  انبيص عل   صالح السلام عبد 
يف محمد  مفتاح مصعب  السّر

1090-1096 

 1097 الفهرس


