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SLS44QM Biology 2: Muscles: Dr. Nedwidek notes on musculoskeletal system 1: Feb 12-14 2013
Aim: what is the physical basis for human movement in animals?

Homework 2 due weds this week, 2/13/13.  This was done with voice recog so I may not catch all the typos.  It’s late, be forgiving. 

Page reference for do now: Kraus 188-89.

1) List four reasons for movement. 

2) List three ways unicellular eukaryotes move. 

3) Define sessile and name one autotroph and one heterotroph tgat are sessile. 

4) List one advantage and disadvantage for each type of skeleton, Distinguishing the types of skeletons. 

5) Name your favorite winter sport. 

Speaking of movement, the grasshopper lab is this week, 2/12 and 2/15/13.  They are big bugs with strong muscles. But you will be looking at dead ones.  Lab tbd soon.

Motivation/demos: dumbbells, Articulated skeleton, Leg model, Knee model.

Movement involves a response to stimulus. Examples of reasons for movement are to get away from danger or towards food. This integrates signals from the environment using the nervous system and generates responses at neuromuscular junctions, which join nerves to muscles. 

Humans carry out regulation of the musculoskeleton. Human systems  page references: refer to Kraus 273-278 and audesirk 705-707.

The three types of muscle tissue are:

-Skeletal or striated which controls Voluntary movements of the skeleton.  characterized by striated multinucleate cells with lots of mitochondria; mitochondria perform Cell respiration and need lots of ATP.

-Cardiac or in voluntary muscle which is irregular, multinucleate.  Commonly known as heart muscle which moves blood and acts via contractions in syncitium.  

-Smooth or an involuntary muscle characteristic of organ linings.  These are unstriped uninucleate cells. They engage in slow contraction which moves material through organs. 

Some involuntary responses can be controlled as we reach maturity. examples are:

-Heart rate by biofeedback

-Bladder control of Urine (#1) formation

-Anal peristalsis to form Feces (#2)

Striated muscle contraction:

The chemical basis for contraction involves proteins: It is a grab pull release mechanism or a ratcheting movement like an inch worm.

Actin is the thin filament; it creates muscle strands. 

Myosin is the thick filament; Myosin motors require lots of ATP. Myosin heads crawl along actin then reorient themselves. 

Muscle contraction is stimulated by nerves. 
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Structural elements of contraction:

-A myofibril is part of a muscle cell. 

-One muscle fiber is one muscle cell which is many Myofibrils. 

-The sarcoplasmic reticulum is transport tubes for calcium ions; it surrounds each myofibril. 

-The Z line is an anchor or tether point. A tether fastens something so it does not move.   It attaches to actin and separates sarcomeres.

-A Crossbridge is where myosin contacts actin thin filaments. 

-Sarcomeres are subunits or parts of myofibrils that drive muscle contraction. 

Page references Kraus 277 audesirk 706. 

Muscles move by a sliding filament model. Muscle drives the movement but skeleton provides the structure to articulate the movement. 

Repeating:

Connective tissue includes ligaments tendons and cartilage. 

Cartilage is pre bone in development.

Tendons connect muscle to bone.

Ligaments connect bone to bone at the joints. 

Steps to contraction:

-Thin filaments move exposing acting for binding

-Fix filaments myosin heads and tails form cross bridges or links -attach to actin. 

Schematic of a contracting sarcomere. Job pictures below for thin filaments ratcheting and their z lines moving in. 

A is for actin

H is for myosin head

M is for Myosin tail

Z Is for Z line

Sarcomere before. 



Sarcomere after.                   

Demonstrate actomyosin walk to center-Muscle relaxation to contraction: Sarcomeres shorten then pull together, contract then release /relax.

The walk demo:  Student one is myosin-grabs arms of students two and three whose bodies represent the Z  lines and Whose combined arms (flight positions) represent the actin filaments.
