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Illustration of the Neuromuscular JunctionIllustration of the Neuromuscular Junction





Muscle spindle & tendon organp g

 Proprioreceptor Proprioreceptor

Sensory organ

 Muscular spindle 

2Stretch detector (fascicles)

2mm long & 0.1 mm wide

Encapsulated by modified perimysium

Concetric layers of flattened cells

Interstitial fluid

A few thin muscular fibers with many nucleusA few thin muscular fibers with many nucleus 

Intrafusal fibers





Golgi Tendon Organg g





Muscle fiber typesyp

 Brief episodic & intense contraction Brief, episodic & intense contraction

 Mitichondria

 Glycogen

Types

1. Red 

2. white

I t di t3. Intermediate

Contraction time

Mitochondria

ATP

Capillaries

Myoglobin

Fiber diameter







Cardiac muscle

 Mesodermal cells of primitive heart tube Mesodermal cells of primitive heart tube

 Align into chainlike arrays

 Forming complex junctions in interdigitis process

 Interwoven cells



Cardiac cells

 Cross striated Cross-striated

 15µ diameter & 85-100µ length

 1 or 2 central pale nuclei

 Rich capillary network endomysiump y y

 Intercalated disc

Transverse region: desmosome & fascia adherent

Longitudinal region: gap junction

T tubule: more and large

SER: less developed

Mitochondria: 40% of cellMitochondria: 40% of cell

Fatty acid (triglycerid)y ( g y )

Lipofuscin granules near the nucleus

Atrial natriuretic factor (ANF)







Smooth Muscle

• Grouped into sheets in walls of hollow organsGrouped into sheets in walls of hollow organs
•Longitudinal layer – muscle fibers run parallel to organ’s long axis
• Circular layer – muscle fibers run around circumference of the organ

• Both layers participate in peristalsis



Smooth (visceral) muscle ( )

 Slow steady contraction

 Involuntary

 Longitudinal, tapered & unstriated cells

 Covered by endomysium

thi ti l l ithin reticular lamina 

Fine network of reticular fibers

Peristaltic 





Smooth muscle cells 

20-500 µ

 Single long nucleus in center

 Primitive sarcoplasmic reticulum

 Numerous gap junctions

 Caveolae (short membrane invagination) Caveolae (short membrane invagination)

 Calmodulin (instead troponin)

 Myosin light-chain kinase

 Desmin

 Desmin & actin connected to dense body that contains α actinin

 Dense body Instead Z disc 

 ECM synthesis

 Involuntary





 Cells are not striated

 Fibers smaller than those in skeletal muscle

S i dl h d i l l l Spindle-shaped; single, central nucleus

 More actin than myosin

 No sarcomeres

� Not arranged as symmetrically as in skeletal muscle, thus NO striations.

 Caveolae: indentations in sarcolemma;

� May act like T tubules

 Dense bodies instead of Z disks 

� Have noncontractile intermediate filaments

• Is innervated by autonomic nervous system 



Muscle tissue regenerationg

o Skeletal muscleo Skeletal muscle

 Mesenchymal satellite cells in external lamina

 Cell hypertrophy

o Cardiac muscle

N t llit ll No satellite cell

 Fibroblasts

o Smooth muscle

 Mitosis in damaged cell

 pericytes


