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 رـتحريالة ـــهيئ

ن المدهوند.  رئيس هيئة التحرير:   سالم حسير
ي  مدير التحرير: 

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 

This study aimed to a comprehensive overview of fish muscle physiology, emphasizing its 

critical role in aquaculture practices and research and explore the intricate mechanisms 

underlying muscle development, including myogenesis, muscle fiber types, and their 

physiological properties. The study also overview the importance of understanding muscle fiber 

hyperplasia and hypertrophy, as well as the structural characteristics of fish musculature, to 

optimize breeding programs and management strategies in aquaculture. Additionally, the study 

delves into the impact of environmental factors, such as temperature and water quality, on muscle 

development. A comprehensive literature search was conducted using databases Google Scholar, 

and Web of Science to gather relevant studies on fish muscle physiology, myogenesis, muscle 

fiber types, hyperplasia and hypertrophy, and the impact of environmental factors on muscle 

development. Inclusion criteria included studies conducted on various fish species. Exclusion 

criteria included studies on non-fish species, and studies not available in full text. The results of 

this study declear that the integration of advanced omics technologies-genomics, transcriptomics, 

proteomics, and metabolomics is proposed means to uncover molecular signatures and regulatory 

networks governing muscle physiology. The study also emphasizes the need for sustainable 

aquaculture practices that align with global goals for environmental stewardship and economic 

viability. Ultimately, this work seeks to contribute to the development of effective strategies for 

enhancing fish muscle quality and ensuring the sustainability of aquaculture systems, benefiting 

both human populations and marine ecosystems. 

 الملخص
 ممارسات في الحاسم دورها على التركيز مع الأسماك، عضلات فسيولوجيا عن شاملة لمحة تقديم إلى الدراسة هذه تهدف

 الألياف وأنواع العضلي التوليد ذلك في بما العضلات، نمو وراء الكامنة المعقدة الآليات واستكشاف المائية الأحياء تربية وأبحاث
 إلى بالإضافة وتضخمها، العضلية الألياف تضخم فهم أهمية أيضًا الدراسة تستعرض كما. الفسيولوجية وخصائصها العضلية

 بالإضافة. المائية الأحياء تربية في الإدارة واستراتيجيات التربية برامج لتحسين للأسماك، العضلي للجهاز الهيكلية صائصالخ
 شامل بحث إجراء تم. العضلات نمو على المياه، وجودة الحرارة درجة مثل البيئية، العوامل تأثير في الدراسة تتعمق ذلك، إلى
 فسيولوجيا حول الصلة ذات الدراسات لجمع العلوم وشبكة جوجل من العلمي الباحث بيانات قواعد باستخدام الأدبيات في

 نمو على البيئية العوامل وتأثير العضلي، والتضخم والتضخم العضلية، الألياف وأنواع العضلي، والتكوين الأسماك، عضلات
 التي الدراسات الاستبعاد معايير وشملت. الأسماك من مختلفة أنواع على أجريت دراسات الإدراج معايير تضمنت .العضلات
 أوميكس تقنيات تكامل أن الدراسة هذه نتائج توضح. الكامل بنصها المتوفرة غير والدراسات الأسماك، غير أنواع على أجريت
 والشبكات الجزيئية البصمات عن للكشف مقترحة وسيلة هو الأيض وعلم والبروتينات والنسخ الجينوميات علم - المتقدمة
 تتماشى المائية الأحياء لتربية مستدامة ممارسات إلى الحاجة على أيضًا الدراسة تؤكد. العضلات فسيولوجيا تحكم التي التنظيمية

 تطوير في المساهمة إلى العمل هذا سعىي المطاف، نهاية وفي. الاقتصادية والجدوى البيئي للإشراف العالمية الأهداف مع
 من كل على بالنفع يعود بما المائية، الأحياء تربية نظم استدامة وضمان الأسماك عضلات جودة لتحسين فعالة استراتيجيات

 .البحرية الإيكولوجية والنظم البشر
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Introduction 

Fish physiology encompasses the intricate study of the integrated functions of various 

components within fish organisms, elucidating the dynamic interplay that governs their 

physiological processes. This field complements fish anatomy by delving into the operational 

mechanisms of muscle tissues, which play a pivotal role in facilitating movement and essential 

biological functions (Blagden, et al., 1997). Muscles, composed of contractile tissues, are vital 

for generating force and enabling locomotion in fish species. The myogenesis process, crucial for 

muscle development, involves the differentiation of myoblast progenitor cells into myocytes 

during embryonic stages, shaping the structural foundation of fish musculature (Sänger, and 

Stoiber, 2001). 

Additionally, the physiological properties of fish muscle, ranging from growth mechanisms to 

structural, biochemical, and metabolic attributes, significantly impact muscle formation and 

quality. Understanding the distinct muscle fiber types, such as red, white, and pink fibers, is 

essential for comprehending the diverse functions they serve in fish locomotion and behavior 

(Vegetti, et al., 1990). Importantly, red muscle fibers, characterized by sustained energy-efficient 

swimming capabilities, contribute to steady movement in fish, while white fibers are recruited for 

rapid movements required for capturing prey or evading threats (Birbrair, et al., 2013). The 

intricate balance between muscle growth factors, genetic influences, nutritional inputs, and 

environmental conditions shapes the physiological properties of fish muscle, ultimately 

influencing growth rates and meat quality. 

Also, the post-embryonic growth of fish muscle tissue involves a complex interplay of factors, 

including the increase in fiber number and diameter, remodeling of associated connective tissues, 

and adjustments in nerve and blood supply. This dynamic process of muscle growth, 

encompassing hyperplasia and hypertrophy mechanisms, underscores the importance of 

histological and morphometric analyses in elucidating the structural and functional aspects of fish 

musculature (Kiessling, et al., 1991). By manipulating these muscle growth factors through 

genetic, nutritional, and environmental interventions, researchers aim to optimize the 

physiological properties and quality of fish muscle, meeting the expectations of producers, meat 

processors, and consumers in the aquaculture industry (Schmidt-Nielsen, 2010). 

Embryonic muscles and their effect on fish muscle development 

During embryonic development, myogenesis plays a pivotal role in shaping the muscle tissues of 

fish species. This intricate process involves the differentiation of myoblast progenitor cells into 

myocytes, laying the foundation for the formation of functional muscle fibers (Wardle, et al., 

1995). The myoblasts, as precursor cells of muscle tissue, undergo mitotic division to increase 

their numbers or differentiate into myocytes, which are the building blocks of mature muscle 

cells. The regulatory mechanisms governing the proliferation and differentiation of myoblasts are 

essential for the proper development of fish musculature (Astruc, 2014b). Understanding the 

nuances of myogenesis is crucial for unraveling the complexities of fish muscle development and 

growth. 

During embryonic development, myogenesis is a critical process that orchestrates the formation 

of muscle tissues in fish species (Carani, et al., 2008). The process of myogenesis involves the 

differentiation of myoblast progenitor cells into myocytes, which are the fundamental units of 

mature muscle fibers (Kiessling, et al., 1995). Figure 1 shows process of myogenesis of fish 

muscle. This intricate developmental pathway is essential for establishing the structural 

framework of fish musculature. The decision-making process within myoblasts, whether to 
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proliferate through mitotic division or differentiate into myocytes, is influenced by various 

growth factors present in the cellular environment (Schmidt-Nielsen, 2010).  

 

 
Figure 1: Process of myogenesis of fish muscle (Watabe, 1999) 

 

The stages of myogenesis encompass delamination, migration, proliferation, determination, 

differentiation, specific Muscle Formation, and satellite cells. Delamination marks the initial step 

where the gastrula forms by the splitting of the blastoderm, leading to the migration of myoblasts 

to their designated locations within the developing embryo (Vegetti, et al., 1990). Proliferation 

involves the rapid division of myoblasts to increase their population, while determination 

signifies the commitment of myoblasts to differentiate into muscle cells. The differentiation stage 

is characterized by the expression of specific genes associated with muscle development, such as 

striated alpha-actin genes, as myoblasts align and fuse to form multinucleated myotubes (Zhou, et 

al., 1995). 

Also, the fusion of myoblasts is facilitated by the recruitment of actin to the plasma membrane, a 

process regulated by essential genes like myocyte enhancer factor-2 (Mef2) and twist 

transcription factor. Understanding the molecular mechanisms and signaling pathways involved 

in myogenesis is crucial for unraveling the complexities of fish muscle development (Astruc, 

2014a). By elucidating the intricate interplay of regulatory factors governing myoblast 

differentiation and fusion, researchers can gain insights into optimizing muscle growth and 

enhancing the quality of fish muscle tissue in aquaculture settings (Birbrair, et al., 2013). 

Embryonic origins and differentiation of fish muscle tissues 

The development of fish trunk musculature originates from the segmental plate mesoderm 

adjacent to the notochord, a crucial process that sets the foundation for muscle formation in fish 

species. Studies in zebrafish have revealed that adaxial cells, figure 2 shows slow and fast muscle 

lineage from adaxial cells in the segmental plate of zebrafish located in the segmental plate, 

commit to a specific slow muscle lineage under the influence of Sonic hedgehog (Shh) signaling 

from the notochord. This commitment leads to the differentiation of adaxial cells into myoblasts, 

which serve as precursors for the slow muscle fibers in fish (Carani, et al., 2008). 

Conversely, fast muscle fibers in fish derive from the lateral pre-somitic mesoderm, where 

multiple myoblasts fuse to form multinucleated myotubes. Interestingly, the commitment of 

lateral pre-somitic cells to the fast muscle lineage does not require Shh signaling, as evidenced by 

studies on Shh-deficient mutants (Kiessling, et al., 1991). This intricate process of muscle fiber 

specification and differentiation during early development lays the groundwork for the diverse 

muscle types present in fish species, each serving specific locomotor and physiological functions 

(Santos, 2007). 

Understanding the embryonic origins and differentiation pathways of fish muscle tissues provides 

valuable insights into the developmental processes that shape the structural and functional 

diversity of fish musculature (Suarez, et al., 2005). By unraveling the molecular mechanisms and 
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signaling cascades involved in early muscle development, researchers can enhance their 

understanding of muscle lineage specification and optimize strategies for promoting muscle 

growth and performance in aquaculture practices (Astruc, 2014b). 

 
Figure 2: Slow and fast muscle lineage from adaxial cells in the segmental plate of zebrafish 

(Blagden, et al., 1997). 

 

Growth dynamics of fish musculature from larval to adult stages 

The growth of muscle tissues in fish undergoes a complex interplay of hyperplasia and 

hypertrophy during both larval and adult stages, contributing to the remarkable increase in 

muscle mass and functionality observed in species like sea bream, sea bass, carp, and rainbow 

trout. These fish species exhibit extensive post-larval muscle hyperplasia, a process characterized 

by the generation of new muscle fibers from a pool of myoblasts, which significantly contributes 

to their attainment of large adult sizes (Schmidt-Nielsen, 2010). 

In the early stages of larval development, the presumptive fast muscle layer undergoes substantial 

thickening through the addition of new muscle fibers derived from a germinal zone of myoblasts 

located beneath the slow muscle layer (Birbrair, et al., 2013). This dynamic process of muscle 

fiber proliferation and differentiation sets the stage for the establishment of distinct skeletal 

muscle phenotypes in adult fish, including slow, intermediate, and fast skeletal muscles, each 

expressing specific myosin heavy-chain isoforms and occupying distinct muscle layers (red, pink, 

and white, respectively). 

Understanding the mechanisms underlying larval and adult muscle growth in fish species 

provides valuable insights into the regulatory pathways governing muscle hyperplasia and 

hypertrophy. By elucidating the cellular and molecular processes that drive muscle fiber 

formation and expansion during different developmental stages, researchers can optimize 

strategies for enhancing muscle growth, performance, and overall productivity in aquaculture 

practices. The intricate balance between hyperplastic and hypertrophic growth mechanisms 

shapes the structural and functional diversity of fish musculature, highlighting the adaptive 

capacity of these aquatic organisms in response to environmental cues and growth stimuli. 

Adult growth dynamics 

The transition from larval to adult stages in fish is marked by a dynamic interplay of cellular 

processes that drive muscle growth and development. Hyperplasia, characterized by the increase 

in muscle fiber number through the formation of new fibers, plays a crucial role in shaping the 

musculature of fish species such as sea bream, sea bass, carp, and rainbow trout. This process of 

hyperplastic growth is particularly pronounced in species that exhibit extensive post-larval 

muscle hyperplasia, contributing significantly to their attainment of large adult sizes (Valente, et 

al., 1999). 
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During embryonic and larval life, new presumptive fast white muscle fibers emerge from a 

germinal layer or proliferation zone located beneath the superficial monolayer, extending dorsally 

within the myotome (Kiessling, et al., 1991). This phase of hyperplastic growth results in the 

mosaic appearance of muscle tissue, with fibers of varying ages and diameters intermingled 

throughout the myotome. The intensity of mosaic hyperplastic growth is most prominent in early 

juvenile life, gradually decreasing as the fish reaches a characteristic fraction of its body size, 

after which further growth primarily occurs through hypertrophy (Kiessling, et al., 1995). 

The intricate balance between hyperplasia and hypertrophy in fish muscle growth underscores the 

adaptive capacity of these organisms to modulate their musculature in response to developmental 

and environmental cues. By unraveling the cellular mechanisms and regulatory pathways that 

govern hyperplastic growth during juvenile life, researchers can enhance their understanding of 

muscle development in fish and optimize strategies for promoting muscle growth and quality in 

aquaculture settings. The mosaic hyperplastic growth process represents a key aspect of fish 

muscle development, contributing to the market size and overall fitness of these aquatic species 

(Birbrair, et al., 2013). 

Structural features of fish muscle tissue in relation to swimming performance 

Muscle tissues in fish play a critical role in generating power for locomotion and swimming, with 

distinct structural characteristics that contribute to their swimming efficiency and performance. 

Fish muscles, predominantly striated, account for a significant portion of the animal's body 

weight, ranging from 40% to 75%, highlighting the importance of muscle function in aquatic 

propulsion. Unlike mammals, fish muscle fibers exhibit a unique distribution pattern, with fibers 

organized into different compartments rather than a mosaic pattern seen in mammals (Astruc, 

2014a). 

Functional diversity of fish muscle fiber types in locomotion and performance 

Fish exhibit a remarkable diversity of muscle fiber types, each tailored to specific locomotor 

functions and performance demands in aquatic environments. These distinct muscle fiber types, 

including red, pink, and white muscles, contribute to the versatile swimming capabilities and 

adaptive behaviors displayed by various fish species. Understanding the unique characteristics 

and roles of these muscle fiber types provides insights into the biomechanical principles 

governing fish locomotion and performance in water (Suarez, et al., 2005). Figure 3 shows types 

of fish muscles fibers. 

Red muscle fibers  

Red muscle fibers, also known as slow-twitch fibers, are characterized by their rich capillary 

supply, high myoglobin content, and abundant mitochondria. These fibers support sustained, 

aerobic swimming activities, providing the necessary endurance for prolonged swimming efforts. 

Red muscle fibers are well-suited for steady, constant-effort swimming and are typically found in 

fish species engaged in continuous, endurance-based locomotion (Santos, 2007). 

Pink muscle fibers 

Pink muscle fibers represent an intermediate muscle type that combines characteristics of both 

red and white muscle fibers (Carani, et al., 2008). These fibers exhibit intermediate resistance to 

fatigue and moderate shortening speed, making them ideal for sustained swimming efforts lasting 

tens of minutes at relatively high speeds. Pink muscle fibers play a crucial role in supporting 

continuous swimming activities that require a balance between endurance and speed (Sänger, and 

Stoiber, 2001). 
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White muscle fibers 

White muscle fibers, also known as fast-twitch fibers, are characterized by their larger diameter, 

reduced capillary supply, and lower oxidative capacity. These fibers excel in generating rapid and 

powerful contractions, making them well-suited for burst movements, quick escapes, and high-

speed pursuits (Carani, et al., 2008). While white muscle fibers provide significant force output, 

they are more energetically costly and are primarily utilized for short-duration, anaerobic 

activities requiring rapid acceleration and agility (Birbrair, et al., 2013). The intricate interplay 

between red, pink, and white muscle fiber types in fish musculature underscores the adaptive 

strategies employed by aquatic organisms to meet the diverse locomotor challenges encountered 

in their natural habitats (Schmidt-Nielsen, 2010).  

The classification of fish muscle fibers into distinct types based on their structural and functional 

properties provides valuable insights into the locomotor strategies and performance capabilities 

of aquatic organisms. The intricate interplay between red, pink, and white muscle fibers 

underscores the diverse physiological adaptations that enable fish to execute a wide range of 

swimming behaviors and movements essential for survival and ecological success in water 

(Blagden, et al., 1997). 

Slow-red fibers 
Slow-red muscle fibers, characterized by their high oxidative capacity and rich vascularization, 

are primarily responsible for sustained, energy-efficient swimming in fish. These fibers are well-

suited for activities requiring prolonged endurance, such as steady cruising and continuous 

locomotion. With a high content of myoglobin, mitochondria, and lipid stores, slow-red fibers 

support aerobic metabolism and long-duration swimming efforts, contributing to the overall 

swimming efficiency of fish species (Astruc, 2014a). 

Mosaic muscle types in salmonids 

In salmonid fishes, a unique mosaic pattern of muscle types is observed, where red and white 

muscle fibers are intermixed to form a specialized muscle structure. The coloration of these 

muscles is closely linked to the presence of haemoglobin, with red muscles exhibiting a higher 

haemoglobin content compared to white muscles. Additionally, certain fish species, particularly 

those feeding on crustaceans, develop pink-colored muscles due to the accumulation of 

carotenoid pigments acquired from their diet, reminiscent of the coloration observed in 

flamingoes (Birbrair, et al., 2013). 

 

 
Figure 3: Types of fish muscles fibers (Okwuosa, et al., 207.). 
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Heterogeneity in glycogen content 

There is notable heterogeneity in glycogen content among different-sized white muscle fibers in 

fish. Smaller white muscle fibers exhibit a significantly higher glycogen content compared to 

larger fibers, indicating variations in energy storage and utilization within the muscle tissue. This 

heterogeneity in glycogen distribution reflects the diverse metabolic demands and functional 

roles of white muscle fibers in supporting rapid, anaerobic movements and burst swimming 

activities in fish (Astruc, 2014b). 

Muscle Development and Myosin Isoforms:  

During early muscle development in fish, distinct skeletal muscle phenotypes including slow 

intermediate, and fast muscles, emerge with the expression of different myosin heavy-chain 

(MyHC) isoforms. These muscle types are organized into red, pink, and white muscle layers, 

each serving specific locomotor functions and performance requirements. The dynamic process 

of muscle development, characterized by hyperplasia and hypertrophy, contributes to the growth 

and differentiation of muscle fibers, shaping the structural and functional properties of fish 

musculature (Carani, et al., 2008). 

Implications for aquaculture and research  

Understanding fish muscle physiology and structure is important for aquaculture. Studying how 

muscle affects meat quality, growth, and swimming helps improve breeding and management. 

Analyzing muscle growth can reveal factors that support better fish production methods (Suarez, 

et al., 2005). Researchers explore how fish muscle fibers affect swimming performance and 

energy use. The variety of muscle fiber types shows the complexity of swimming and ecological 

interactions, needing a combined approach in studying fish muscle and movement adaptations 

(Santos, 2007). 

Fish muscle structure includes multiple innervated contractile fibers that improve coordination 

and force during swimming. These fibers are linked by connective tissue, which supports and 

enhances force transmission. Myomeres, divided by connective tissue sheaths called myosepts, 

give fish muscles a segmented look, allowing for precise swimming movements (Carani, et al., 

2008). While the architectural details of fish muscle and connective tissue anatomy are not fully 

elucidated, the organization of muscle fibers into distinct compartments and the presence of 

specialized contractile units underscore the intricate adaptations of fish musculature for aquatic 

locomotion (Birbrair, et al., 2013).  

Understanding fish muscle tissues' properties and structure is key to learning about swimming 

behavior and performance. This study helps reveal evolutionary adaptations for efficient 

movement. Fish muscle tissues are specially structured for swimming and movement in water. 

They mainly consist of striated muscles with many fast-twitch fibers, allowing quick and strong 

movements for evading predators, capturing prey, and migrating long distances. The arrangement 

of muscle fibers helps control and coordinates contractions for agile and efficient swimming. In 

fish, muscle fibers are arranged for endurance and sustained activity, with adaptations that 

improve swimming efficiency. Different muscle types, like red, pink, and white fibers, provide 

various functions; red fibers support long swimming, and white fibers allow quick bursts (Suarez, 

et al., 2005). 

The connective tissue around muscle fibers is essential for keeping muscles strong and 

transferring force during swimming. Studying fish muscle structure and function helps 

researchers understand how different species swim (Carani, et al., 2008). This knowledge 
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improves understanding of fish behavior and helps enhance aquaculture and conservation 

strategies. 

CONCLUSION 

In conclusion, studying fish muscle physiology, development, and properties reveals important 

details about how fish move, grow, and perform in water. Fish muscle fibers are classified into 

red, pink, and white types, showing their different adaptations for survival in changing 

environments. The growth of muscle tissue involves both hyperplasia and hypertrophy, affecting 

how efficiently fish swim and their energy needs. The specific types of myosin and the creation 

of varied muscle types highlight the complexity of muscle organization in fish. The study of fish 

muscle tissue development helps us understand how fish adapt and interact with their 

environment. Exploring muscle growth and properties reveals important biological details that 

influence how fish move and use energy. This knowledge shows how fish survive in different 

environments. 
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ورية لتدريس مادة علم  مدى ممارسة معلم  القسم الادئ   للكفايات التعليمية الصرن

  المرحلة الثانوية لبعض مدارس تعليم الساحل الغرئ   
ن
 النفس العام ف

 813-800 فريال فتح  محمد الصياح

81 
  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


