Tissue Structure and Function Part 2
Muscle 
	B3 Tissue Structure and function 
	 Learners should:
	
	
	

	· Understand the structure and function of muscular tissue, to include:
	 
	
	
	

	· the microscopic structure of a skeletal muscle fibre
	· know and understand the microscopic structural and functional significance of skeletal muscular tissue features, to include: 
· muscle fibres
· multi nucleated 
· striated appearance
· myofibrils
· sarcomere
· sarcolemma
· sarcoplasmic reticulum
· mitochondria
· neuromuscular junctions 
· T tubules
· sliding filament theory - actin and myosin, troponin, tropomyosin, calcium ions, ATP
· recognise the microscopic structure of skeletal muscle fibre from diagrams and photomicrographs  
	· 
	· 
	· 

	· structural and physiological differences between fast- and slow-twitch muscle fibres and their relevance in sport
	· understand the structural and physiological differences between fast- and slow-twitch muscle fibres and their relevance in sport , to include 
· rate of contraction 
· rate of fatigue 
· suitability for activity
· mitochondria
· glycogen 
· sarcoplasmic reticulum
· respiratory enzymes
· myoglobin
· appearance
· blood supply
	
	
	






[bookmark: _Toc472863005]Muscle tissue
There are 3 different types of muscular tissue, fill in the table to explain the three
	Type
	Structure and function

	Skeletal


	

	Cardiac


	

	Smooth


	





[bookmark: _Toc472168070][bookmark: _Toc472855091][bookmark: _Toc472863006]Skeletal muscle fibre
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· Muscles are made up of millions of tiny muscle fibres called myofibrils which contain two proteins Actin and Myosin  
· They are lined up parallel to one another just like threads in a rope.
· These myofibrils (threads) are grouped into a single muscle fibre (string), which are further grouped into bundles of muscle fibres (small ropes) which are further grouped into muscle tissue (larger ropes)
The muscle cells are fused together (fibres) and share nuclei and cytoplasm called sarcoplasm

[bookmark: _Toc472863007][image: https://jb004.k12.sd.us/my%20website%20info/human%20anatomy/CHAPTER%205/VIRTUAL%20HISTOLOGY%20LAB/VL%20ILLUSTRATIONS/STRIATEDMUSCLE1.jpg]Muscle cells look layered or striated due to the proteins 
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Myofibril 
During contraction the THIN actin filaments over and overlap with the thick myosin, shortening the distance from one z-disk to the next (this is the sarcomere).
[image: Related image]Contraction
Contraction

· know and understand the microscopic structural and functional significance of skeletal muscular tissue features, to include: 



[image: enter image description here]
[image: Image result for sarcolemma and t tubules neuromuscular junction]


	· muscle fibres

	


	· multi nucleated 

	

	· striated appearance

	

	· sarcomere

	



	· myofibrils


	

	· sarcolemma

	



	· neuromuscular junctions
	



	· sarcoplasmic reticulum

	

	· T tubules
	



	· mitochondria

	





[image: A schematic illustration of neuromuscular junction and organization of membrane system involved in excitation-contraction coupling relative to myofiber organization (from: http://www.studyblue.com/notes/note/n/anatomy-quiz-4-muscles-/deck/1292451) ]










· Neuromuscular Junction, Calcium ions,  sarcoplasmic reticulum and T Tubules

[bookmark: _GoBack]Explain how the neuromuscular junction works 









Sliding filament model Troponin 
Tropomyosin – long thin threads that are wound around the actin filament
myosin head binding site
actin sub-unit















Explain the sliding filament model using these words, Actin, Myosin, Tropnin, Tropomyosin, Calcium ions, ATP












	
	Ca2+ turns ATP to ADP providing energy for the myosin head to return to its original position.

	
	Ca2+ cause tropomyosin molecules to pull away from the binding sites on the actin filament

	
	An action potential travels into the T-tubules within the muscle fibre.

	
	The myosin head (with ADP) reattaches further along the actin filaments and the cycle is repeated as long as there is Ca2+.

	
	ADP molecules attached to myosin heads allow them to bind to the actin filament and form a cross-bridge

	
	The action potential opens Ca2+ channels on the sarcoplasmic reticulum and Ca2+ diffuse into sarcoplasm.

	
	An ATP attaches to the myosin head causing it to detach from the actin.

	
	Once attached the myosin heads changes angle, pulling the actin filament along and releases an ADP molecule.




Slow and Fast twitch muscles 
There are two types of muscle fibres, these vary from muscle to muscle and person to person. The two broad types are called slow twitch and fast twitch
Long Distance runners tend to have larger amounts of slow twitch muscles Sprinters have fast twitch muscles.
	
	Fast
	Slow

	Rate of Contraction




	
	

	Rate of Fatigue




	
	

	Suitability for activity




	
	

	Mitochondria




	
	

	Glycogen 





	
	

	Sarcoplasmic reticulum




	
	

	Respiratory enzymes




	
	

	Myoglobin





	
	

	Appearance





	

	

	Blood supply





	
	



10

image4.PNG




image5.jpeg
Thin (actin) filament

Thick (myosin)

filament
(c) I band A band I band M line
_<—— Sarcomere ——>1__
T Mline T |
Z disc | Zdisc
Thin (actin) filament ————————lsccccccccocoococ |l scoccocsoscooood]

Elastic (titin) —< 99 Ui
filaments W) fNocccccccocccooos  scoccoccooos

Thick (myosin)
filament





image6.png
Sarcoplasmic

ratcuum Mtochandnion | 2® arcoiemma

Tk
myaliament





image7.jpeg
‘Axon terminal





image8.png
1. The release of acetylcholine at the neuromuscular
Motor neuron junction causes electrical impulse to be generated in
Acetlycholine the muscle cell plasma membrane
¥ -
Electrical - y % = T et
impuise : S
2. The electrical impulse
is carried to the cells
interior by T-tubules

T-tubule

Sarcoplasmic

reticulum 3. The electrical impuise
triggers the release of the
Ca2+ from the sarcoplasmic

Muscle cell 5
reticulum

plasma
membrane
Myofibris




image9.png




image10.png




image1.PNG
Skeletal muscle enables voluntary movement.

Figure 3 shows skeletal muscle, muscle fibres and myofibrils.
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NUCLEUS OF MUSCLE CELL

MUSCLE CELL (CONTAINING PROTEINS THAT
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