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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.
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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 (Sanger, 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).

Proliferation
Determination [ \ Differentiation Maturation
P o, P ‘ \4
Dt S > — &
CeD —~-— y - =
Precursor cells Myoblasts Myotube Myofibre

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).

Sarcomere

Sarcolemma

Muscle fiber

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).

http://tarbawej.elmergib.edu.ly 1044



/\ ¢ 9=t Al

Journal of Educational 2024 4l 2,17 2l LA Jalaa
L , ISSN: 2011- 421X 2025 A 26 )

| S Arcif Q3

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 (Sénger, 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).

Vertical Septum

Epaxial <

Muscles White Muscle

Red Muscle

Pink Muscle

Hypaxial <
Muscles

Vertebral
centrum

BIOL. 4330 — Lecture

Figure 3: Types of fish muscles fibers (Okwuosa, et al., 2021).
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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 aguaculture 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.

References

1. Astruc, T. (2014a). Carcass, composition, muscle structure, and contraction. In Encyclopedia

of Meat Sciences (2" ed., 148-166). Elsevier.

2. Astruc, T. (2014b). Muscle fiber types and meat quality. In Encyclopedia of Meat Sciences
(2nd ed., pp. 442-448). Elsevier.

3. Birbrair, A., Zhang, T., Wang, Z., Messi, M. L., Enikolopov, G. N., Mintz, A., & Delbono, O.
(2013). Role of Pericytes in Skeletal Muscle Regeneration and Fat Accumulation. Stem Cells
and Development, 22(16), 2298-2314.

4. Blagden, C. S., Currie, P. D., Ingham, P. W., & Hughes, S. M. (1997). Notochord induction of
zebrafish slow muscle mediated by Sonic hedgehog. Genes and Development, 11, 2163-
2175.

5. Carani, F. R., Aguiar, D. H., De Almeida, F. L. A., Goncalves, H. S., Padovani, C. R., & Dal
Pai-Silva, M. (2008). Morfologiae crescimento do musculo estriado esquelético no pirarucu
Arapaima gigas Cuvier, 1817 (Teleostei, Arapaimidae). Acta Scientiarum. Biological
Sciences, 30, 205-211.

6. Kiessling, A., Kiessling, K. H., Storebakken, T., & Asgard, T. (1991). Changes in the
structure and function of the epaxial muscle of rainbow trout (Oncorhyncus mykiss) in
relation to ration and age. Il: Activity of key enzymes in the energy metabolism.
Aquaculture, 93, 357-372.

7. Kiessling, A., Larsson, L., Kiessling, K., Lutes, P. B., Storebakken, T., & Hung, S. S. S.
(1995).

8.  Okwuosa, Obinna Ben, Amadi-Ibiam, Christina O., Omovwohwovie Emmanuel E (2021)
Review on fish growth and physiological properties of fish muscle tissue development. IRE
Journals; 5 (6): 2456-8880.

9. Sénger, A. M., & Stoiber, W. (2001). Muscle fibre diversity and plasticity. In I. A. Johnston
(Ed.), Muscle development and growth (pp. 187-250). Academic Press.

10. Santos, V. B. (2007). Aspectos morfoldgicos da musculatura lateral dos peixes. Boletim do
Instituto de Pesca, 33, 127-135.

11. Schmidt-Nielsen, K. (2010). Fisiologia Animal- Adaptacdo e Meio Ambiente (5™ ed.).
Livraria Santos Editora.

http://tarbawej.elmergib.edu.ly 1048



/’\ 9= A s ) ;
Journal of Educational 2024 4ud 2,17 2l 50N Jalaa
L, ISSN: 2011- 421X 2025 A 26 )

| M— | - Arcif Q3

12. Suarez, M. D., Abad, M., Ruiz-Cara, T., Estrada, J. D., & Garcia-Gallego, M. (2005).
Changes in Muscle Collagen Content during Post Mortem Storage of Farmed Sea Bream
(Sparus aurata): Influence on Textural Properties. Aquaculture International, 13, 315-325.

13. Valente, L. M., Rocha, E., Gomes, E. F., Silva, M. W., Oliveira, M. H., Monteiro, R. A., &
Fauconneau, B. (1999). Growth dynamics of white and red muscle fibres in fast- and slow-
growing strains of rainbow trout. Journal of Fish Biology, 55, 675-691.

14. Vegetti, A., Mascarello, F., Scapolo, P. A., Rowlerson, A., Carnevali, C., Veggetti, A,
Mascarello, F., Scapolo, P. A., & Rowlerson, A. (1990). Hyperplastic and hypertrophic
growth of lateral muscle in Dicentrarchus labrax (L.): An ultrastructural and morphometric
study. Anatomy and Embryology, 182, 1-10.

15. Wardle, C. S., Videler, J. J., & Altringham, J. D. (1995). Tuning in to Fish Swimming
Waves: Body Form, Swimming Mode and Muscle Function. The Journal of Experimental
Biology, 198, 1629-1636.

16. Watabe, S. (1999). Myogenic regulatory factors and muscle differentiation during ontogeny
in fish. Journal of Fish Biology, 55, 1-18.

17. Zhou, S., Ackman, R. G., & Morrison, C. (1995). Storage of lipids in the myosepta of
Atlantic salmon. Fish Physiology and Biochemistry, 14(2), 171-178.

http://tarbawej.elmergib.edu.ly 1049



=)

Journal of BEducational
ISSN: 2011- 421

SaAdl dlzee

2025 nle 26 sdall
Arcif Q3

2024 Lud 2. 17 gyl pS5E Jolas

o—gdd!

dxiall Call oual Condl Olgis Oy
Hajer Mohammed farina
1.9 Salem Husein Ali Almadhun Database Security Issues and Challenges in Cloud Computing 1
Aimen M. Rmis (Review)
Ramadan Faraj Swese
10-23 Uladigl Do e 4,891 jgallg dadYl Oldlex 2
Soliill dome dumwo dazy . . e i 5 3 ;
¥ Leoll #lad dxlgi ol oM inall ol dalie Sl OLSELYI
24-35 Ciyioll ihasmo L85l Plall glas 418 @Il 364 ‘tﬁ“w R
:Ub..wyi &.c Joxo ‘nL@Jl -
G_{.AJH BGolall Loy
36-42 ) demal plias Gl Ul 2akS Julas § £ldaod) U1 G 4
Eoiiad) pddlase (poJloue
43-60 @2 da>l 8,05 pheg dede bl (o Jgespll I dzgell QU 5
U ol Olpes D93 o5 OLAl o0 Bylisee LY 4y &dpog Dy dulyd
Iyl 7 liae ol s . :
61-70 JA;: ﬁifﬁf@@t Jludl o (3 laysly Cdguatl) Brge i Jgacd 6
71-82 S8l Chwgy daso (7/295/2 )&5)|whﬁmwbb&afj§9 plad 4ol dasdl duslys 7
i S 9:5d) Ao e dlaww Jawsgiall Jlomall doy i sl
. s . ol gerzeadl § G Da5ell &claizd) Oludl jas
83-96 B dus Al @l Jgad 1 aa Lok Alee A" 8
s Gl JoI1 canall 49 ASU) duanlald duad plusiinl dolucd! @olylgall duais
97-104 by (e il (153 9031 Gl lhaald (pME 3aulas) 9
Sxball pda eyl dxe
iuall desl ,Sogl iy Ao dul)s 1335030 §l9a0 s SIS @azg i Jlas dJgd §
sk plle Je el
113-121 Ml domeal @aiell due Jomeds die A9l pggie 11
) i - Beyond the Screen: Challenges Faced by English as Second
122131 © ' Oargell e Language (ESL) Tutors in Teaching Online ESL to Koreans 12
o o O W Wlpiiall Gy dBMey (guydall poill
132-154 Oesel de Olaie ] By gl Aol 13
155-163 Sbl dese Jgedl e el e 0319 8,801 8900 ya LT (any Clye] § Bl B 14
164-168 Sl @bl el e Je oLall 31,31 dad) § by 3 15
Hind Mohammed Aboughuffah Enhancing Critical Thinking and Learning Outcomes Through
169-172 Fenny Roshayanti Flicosd CI Strateqv in Bioloav Educati 16
Siti Patonaha ipped Classroom Strategy in Biology Education
L}.J;Jl doMuw ql-c
173-179 w90 e Bylgs A5 el Y sl s dolg)y (§ ALl 43,01 17
8)lye gl > yas
180-187 Shaz e doid S ealatl] Al (s il (381510L Bl g Il pggie 18
el e . B phadly oYl Baboet) zrolunll 8IS framnys § Ol 9 dus il ol
188-193 o] ,_;c Guall )8 Elanimeal 19
194-205 Sl e dalal S bl @2b Gudl bladl dules 8le 20
s Jopall dag) oy Blall 5S1e (ar §)Sed) lianye Gl
| daxl 15 L
Pt b (19 4855 U358 g D) (xS s (3 8350l Jolgall dpund
206-213 cﬂ\ﬁvﬁy\chﬂ|¢,&&& ima] . ‘)‘-\PJBNCSjA:’ﬁ‘ o 21
S glize e el ST et
214-221 2! s e I Sl jghany g8 g (o)) ,3Uls WLLYI ¢y AN 22
boladl slol yess (8 a9 AV BoLall 90
222-232 Glyio Hliseell el Do @2 -0l Ggw 855 (£l Oldll Gguan aleladl e ddlure duslys 23

bud-ddg

http://tarbawej.elmergib.edu.ly




£

Journal of BEducational
ISSN: 2011- 421

SaAdl dlzee

2025 plty 26 saall

Arcif Q3

2024 Lud 2. 17 gyl pS5E Jolas

233-243

sole ol e dyps

apnalod! LSl (§ Slo glanll loas shat) Aol duwganll plasiu

24

EJL@SJUJ'M ol
244.250 @;@l@-\:i;bu Laoglat)l dloal! (3 Wgiadly ddpasmill GhlasYl 25
251-260 Najzflh Abd_uallah Albelazi Sing, Learn and Grow; _The benefits of English Educational 26
Milad Ali Abdoalsmee Songs in the Nursery stage
261-275 & g3l damee Oliany doyns dyal diarall 3 debead) Olpidd! § (Sloizdl Jiolgdl adlge 593 27
Zuhra Bashir Trabalsiy Detections of The Presence of Aflatoxin Secreted Fungi in
276-283 Nuri Salem Alnaass Some Foods Traded in The Markets of The City of Al Khums, 28
Mabruka Hadya Abubaira Libya
KT T ) 3 .
284.300 d;ﬁfym:&t;u 8,0l HLsYI a8 pglally LIST) &_*Sg)l{og Bslul sl gl (£5) Sinn 29
A S A bl el
Gis Buie sy i
301-312 Gyl e @Wlo ddac "3 gl dpasliall e " (5911 51 30
Abdalkareem Abdalsalam Foreign Language Planning: A Case Study of Program Planning
313-318 Benmustafa at the Faculty of Languages and Translation at Misrata 31
Najah Abdalhamid Aljoroushi University
The Effectiveness of Implementing Language-Based
319-333 Abdussalam A_Ii Faraj Mousa Approaches to Enhance EFL Students' Literary C_ompetence:_A 32
Hamza Ali Zagloom Case Study of Teachers at the Faculty of Education, Elmergib
University, Libya
334.339 Mohammﬁtjlﬁﬁ::lgj{la:ﬁgh Albarki Design a model_ for T_eaching I\/!anagerr_]ent Infor_matipr_l Security 33
. System in various faculties of Libyan Universities
Aimen Abdalsalam Kleeb
340-350 Ali S R Elfard Dimension Functions On Topological Spaces 34
. Calculate Petrophysics Properties for Gir Formation (Facha
351-358 Abduladiem Yousef Member) in Dahab Field- NC74, Sirte Basin 35
Ebtisam. A Eljamal Certain Subclasses of Analytic Functions
359-362 Huda Ali Aldweby Defined By Using New Integral Operator 36
Entesar .J. Sabra
. . Study efficiency of biosorbent materials ( pomegranate and fig
363-367 Fathi Abuojaylah Abo-Aeshah leaves) in removing of Zinc from aqueous solution 37
368-378 Fa'gma A. Alusta Inclusion Relatioqs For K—Qniformly Starlike Functions 38
Milad E. Drbuk Defined By Linear Operator
379-393 Ebtehal EI-Ghezlani Study of Pantoprazole z_and Omeprazole to Effect in the_ _ 39
Fatma Kahel Treatment of Acute Gastric Ulcers and Reflux Esophagitis
. . Aol oM ) dlgadl Hgludl duylan e Layily a9 7SIV el
394-400 ““;M‘ pOledl e ol (2 ledaall Slgad 155 dg oo Yl 40
A S (Al ity 3801 £ A oyldall any e dlies duslyd)
Ismail Elforjani Shushan Mineral Precipitation Aspects within Sidi-Essaid Formation
401-415 Salah Eldin M. Elgarmadi (Upper Cretaceous) Located at Sidi-Bujdaria Village, Wadi 41
Emad Eldin A. Dagdag Gherim, Ghanema, NW Libya.(Part-1)
The Difficulties Facing Undergraduate Students in Writing
416-426 Khiri Saad Elkut Research Graduation Projects. 42
Students' / Teachers' Perceptions and Attitudes
427-438 Moamer Mohamed Attallah Proverbes francais et Ie_ur tradu,ction en arabe au niveau 43
grammatical et sémantique.
Salaheddin Salem A.Elheshk . . . o e e Al e
439-451 Najla Mokhtar Elmusrati @l Pldl Spaal ‘S’bb,u“ Wj el pllas pli 44
Abdalftah ali m. Abuaysha (ol 89
452-458 39848 dazxe (2uid oo (3905 5y 0 liw) L%_)__ﬂ)w‘é%m)ﬁ 45
Ol (S guids] slased ca TR
459-470 2 e dabolo b & “?’;)’O‘J;jg l"fifﬂ“’“)' A 46
Sl yos Byrawn
471-481 A JEVESONCSPN R R WS Al dnglll § &SI A1 3 47

http://tarbawej.elmergib.edu.ly




' : ' Journal of Educational 2024 &d 2,17 4l 00 olas
I . ISsSN: 2011 421 2025 gl 26 S|
Arcif Q3
Grolall @l ,allall
482-495 gladll 7,0 dasle ©legdyall Gl § Dyl 1asY ehT any 48
gladll Jole plgu
Lo i)l oY1 e AYAI § 4sTyall 83,001 485
496-504 RUESPW T PN R (390l dgumdly Z8G1 OUT o ilaya0) 49
"a‘.‘!MULA w :1#4‘_).)"
505-517 Iwad! Slades Joipr Qal awwW\ﬁé@,@\ dadll 50
518-525 AMNA M. A. AHMED On Some Types of Dense Sets in Topological Spaces 51
vk bl sl e diasdl @l Byls] lenlil
>26-540 gkl dlbbes Bl dadlunall Conw AoV A4S ) dyloY) Claldl s dgzg e 52
éwl e :iA;mT . - vutl 2o . " " £
- : LYl | | &alas] Ayl | [
541-547 ] Uinss dnbld U1 (5 )] B39 yall ol (§ 939 Lullgll Alolaall apllus 53
day) Ao Hua)] oo dadl e dwnioll Ao gSodl ST dhyld (Jasdl sl Juloes o glud
548-561 : i, T - 54
duua)l dosme dexo £l89 SVl sluall
e ¢ o] .
Wl e G Oled) 1Sy (S dumgha ol Sl o250 slach 50 Aobas] Ll
562-571 Jsles pdy Je (s Ay 55
oSl @udln] Ol e
. s Cyall dilaie (§ Dladl 3,0l Ydaoe Jul>s
- |3 : -
>72-580 b as 29020 G (#2022 — 2013) calall 55 56
T LS UMW (e o8N AT Ol @ (20 o loue Fidl g
581-590 stladl doma Jlor gl QUS U ¢p0 p8Y J:j};’;}@yewmww 57
. OgSaaadl a0)S e daill dcly3) 3)53)31,) alsdl caadl ddldae Juos
591-593 oLl yes Je Bl skl sinie 58
dxw vLC o Ol . < S " . £
N e oyallg ¢ flaizdl JbasVl jas dgzg o (guydell paidll 80l Ol
594-606 dopbl @l dadle ) Lol adadl - sorloe . ams 8, cwwtt)! 59
b das ilas @bl odadll Goyle pany § (gt
607-611 0996 ae pdo slg> Aoyadl dslll 3 "03)" 60
612-622 S Olpas dops it yglaie po Blyell L Ciiall 61
291 9 Zlike dpasdlas - Jeaiidl Ool-gabs) o Sl el Sluwwso (3 G9ASIY) palaill adlg
623-630 o ; o i 62
Je ol zd ol (busdl
631-638 ayd dog>) el cpall 8 (s Ak alys ) Mb o i Gl b pogiae 63
Sl Zlae (uig
Dlars 19 4 854891 ling Aelasll LN 1555 5 48 3 Akl gl Al
639-650 Ohos! Jeslael ibu rofendgioil! w).! esizall 38401 skl &9 Olive Oil 64
oSl el e doo] profencsT = GRS
gl @ﬂ|)$3gl
651-659 Sl o Mo Hg oo Joladll ‘3 de bzl dousdl H939 @fﬂ\ reizeall g? Ulal 5,0 65
. W)ltll Bylasdl Aoy o () Sl oy 5T
- 231 dosen WS =~ = e G
660-669 il s 531 3 Aot sl sl s sy o 66
670-680 Olalis @l dpesdldae dawgll y95 &Sl Bylatll dyylxeg Sal dudes (3 67
681-693 483) 901 dezme G panll lga Luoplar)] duoal) 7l (§ 2909 oAl dipall dudymall dig ol 68
. Case Study: Investigating The Effect of Teaching Prewriting
N IRV (PN o .
694-706 =) Felne stage on Students’ Writing Quality 69
708-714 obgl dimall dazee ) "V lomitnlg W3y Loy Jaxll J) L5 @l B kall 70
a L. . Considering the impact of peer observation on teacher’s
715-722 Boinn 7Ll dasmal slise development 71
S e, AL i
G Ol & Epinephelus ) &SIW1 ysolgll sl o &l lailally Cis ol
723-729 Jetwsl wllio eMldlae s - el s Lol o Gollammal) (Marginatus 72
PEEXRWATI A o SR 28 o0 8
730-742 O i dlasall Jlunall (3 BV fieng deass (ol plsd) et (381931 73
Sl pn> docxo (yan "doly3g lanz 1 ¢ dug39 Al OlasYb
743-758 o o dasal Olade T (50 gy (Blay Log dslond) &S] § Lgaldseiunly ia) sloy sl oS> 74

http://tarbawej.elmergib.edu.ly




m SoAdl dlore ‘
| \ Journal of Educatioconal 2024 &wd 2 .17 d};ﬂ-‘hﬂjml olas
I ISSN: 2011- 421X 2025 ply 26 saall
| | Arcif Q3
Simulation and Comparison of Control Messages Effect on
759771 Ragb O. M. Saleh AODV and DSR Protocols in Mobile Ad-hoc Networks 75
Ghayth M. Ali
Faltlr?glsaAé Sgt'ﬁman INVESTIGATING THE EFFECT OF ALKALINE
772-777 Abdulati Othrﬁan Aboukirra TREATMENT ON THE PHYSICAL CHARACTERISTICS 76
. . OF HAY-EPOXY COMPOSITES
Ayiman H. Abusaediyah
Ashraf Amoura
178.785 Sgaze zy daxl dlgs aSeadl plasiwl Bl pglall 485 (LAN) dddoxall ASad! 1ol yanss 77
i s 1,801 s 0ol das] (VLAN) &,2Ua)1 ddeoll
786-791 Reem Amhemmed Masoud Evaluation of th_e gﬁlcqcy of leave Extrgct of Z_|2|phu5 spina- 78
Christi against three Bacterial species
Ruwida M. Kamour L e .
792799 Zaema A. El Baroudi Saffron Adulteration: Slmplzgﬂf]?rt:r?ds for Identification of Fake 79
Taha H.Elsheredi
o e 8ole Gyt &g pall Arardaill CLESY oY) el olne dulon (Ske
800-813 gl dazms (8 IS oAl Ll olad Guylie pand AgiBl Aoyl 3 pladl ol 80
i S \grde b (Sdag dnandasll Adoadl § (£laizdl Juolgll adlge ol
el Wl Sl o o Sk s A g
814-824 (e Bals/ Guezdl Ologlanl 405 48 ddbs (e diluwe duwlys) dulall 81
J)&m Joxo UAU._)‘ o .
(L3903 SLuslyl)
825-832 Solunall @l Jgall due @L)S3 debyl duleall slued Caxuanl! dasylay Q) panasll i J> 82
Adaindl GBS (Sl plial)
852-860 TRVIPESNVESS Ao Ay gl Al pgle 55 (§ Uygng dued)l Ol 84
- . Using electronic resource mobilization to develop mathematical
861-875 Munera Shaili Asaki thinking skills among higher institute students. 85
876-881 Hend ALkhamaesi Evaluation of some Chemical components of the ground water 36
ALmabrouk ALhireereeq in four regions of Tourist area
: | aBgag 4 I Olwdael) dislaly 3,4l I @ daaall bl
882-905 e ol e 33 0 PRl A5y Sdludl e;;of @A Y1 G fpuad b 87
2939 JbYI ) (sl Joesdb gddle g laidl ©blyassl dulys
906-924 ditsl oy @l Lo uxxdl § (sloszdl (golarsyl 88
() dipohes gonad] Blasg (Slly ol usyohes driliso )
925-935 A S8 Sl g Bl domgog A5l W3 ol e 89
o w .. Qo) yaidl 3\l oF
936-950 QLCJM\J“)JL&L” BTSNV ) dﬁJJ\ s (bJ}wT SUs oy doinal ng.b) 90
952.957 o e ol e Ol Guall Jradl (3 459 AU Aedaddl Cads g3 91
) £r8)! ol Slas (A ke Oliue 1Y (397801 plas <Lad])
. 5 58 gl 8" QB )5ilay gu335al1 S Epalo o il
9>8-977 LS "duly3g lixios «(£509-445) LBI 13544 92
. . adiall bl eSSy (155 50l
978-989 il desee &g I/ i G didare 3 ( dslodl) 93
990-1004 Ahmid Emhemed Daw Altomi | Vitamin D deficiency and its effect on human health in the city 94
Zahia Kalifa Daw Musdeq of Al-Jamil
. s DU Jrsaxilly dSle g diud) Aol An>
1005-1014 Grodll dag2) dozme Sgecme Eeall Ll Sl eedarld L5lgdl Ao yall duadls s 95
Sdgaudl (298l 5aYl e ity &lYl cilsagd!
_ | . o) = - £
1015-1031 ol gt parell L "2014 J) 2011 ;e BAAI INS crad] (3 A dakdoss dus)y” %6
1032-1040 Fuzi Elkut A Review of mAs Optimization Strategies in CT Imaging: 97
Sabri M. Shalbi Maximizing Quality and Minimizing Dose simultaneously
1041-1049 Mostafa Omar Sharif Adel An overview of fish muscle physiology, omics, environmental, 08
Omar Aboudabous and nutritional strategies for enhanced aquaculture
B _ &l ae dgded dudoall Al e ugill Jadall olide ldg Bdue @YY
- | f i ¥ .
1050-1058 Jall Solgdl due oo ud Olyi (10 3) 3o slocSU Ll 99

http://tarbawej.elmergib.edu.ly




Journal of BEducational
ISSN: 2011- 421X 2025 ply 26 saall

Sl Alzes

Arcif Q3

2024 Lud 2. 17 gyl pS5E Jolas

Abdaladeem Mohammad

1059-1067 Hdidan The Role and Effect of Al in Translation 100
L L) polaall Glad) 0gial § a5laedasy duadlasl Aoy il § yosail

1068-1077 Tle Je Gginn Je ol O] s Aeidad 101
1078-1083 Hana Wanis Elfallah Antagonistic Activity of Rhizobium sp Against some Human 102

Hnady Hisham Alsiywi Pathogenic Microorganisms

Fuzi Mohamed Fartas

Ramdan Ali Aldomani _— . L
1084-1089 Ahmed Mohammed Mawloud DeteSrmln?tlon of A;\senlc.: azg Cadmium in the Seawater 103

Algeeb amples using Atomic Absorption Spectrometry
Galal M. Zaiad

ua.”wlvl.c L)O M‘M " - “ P . - -, - g - n

1090-1096 e g C‘S’-" . 218, 38 S (§ uasd) Ay dpd byl Bl g5 (01 bl 104
1097 el

http://tarbawej.elmergib.edu.ly




