
!"#$#%&$#%'%()*#+%,-%./+01#%2++/#%

34#1#(&15%0&$67&05%&86%+.,,("%./+01#%&11%+"&$#%("#%0,..,8&17()%

,-%9#78:%&91#%(,%+",$(#85%9/(%&$#%67;#$#8(%78%+#<#$&1%67;#$#8(%

=&)+%

!"#$#%&$#%'%()*#+%,-%./+01#%2++/#%

34#1#(&15%0&$67&05%&86%+.,,("%./+01#%&11%+"&$#%("#%0,..,8&17()%

,-%9#78:%&91#%(,%+",$(#85%9/(%&$#%67;#$#8(%78%+#<#$&1%67;#$#8(%

=&)+%

>-%),/%4##*%+,.#%*$#?@#+%78%.7865%7(%=711%"#1*%.&4#%1#&$878:%

&9,/(%./+01#+%#&+7#$%-,$%),/A %%

% % % %!"#B%&86%!"$B%.#&8%C!"#$%&' ( ((

( ( ( ($%&'#B%.#&8+%C)&#*D %%

E,$%78+(&80#5%&%./+01#%0#11F+%&9717()%(,%0,8($&0(%7+%6/#%(,%(=,%4786+%

,-%+*#07&17G#6%!"#?1&.#8(+%H("#%./+01#%0#11F+%#I/7<&1#8(%,-%

.70$,?1&.#8(+J%

34#1#(&1%./+01#%0#11+%&$#%*&04&:#6%78(,%+4#1#(&1%

./+01#+%

K#11+%&$#%<#$)%1&$:#%H/*%(,%L%-,,(%78%1#8:("J5%&86%./128/01#&(#6%

K"&$&0(#$7G#6%9)%9#78:%<,1/8(&$)%H("#%,81)%<,1/8(&$)%./+01#%

()*#J5%9/(%+,.#%78<,1/8(&$)%0,8($,1%&+%=#11%

M&+%,9<7,/+%+($7&2,8+%H$#1&(#6%(,%9,("%+($/0(/$#%&86%-/802,8J%

M&+%("#%&9717()%(,%0,8($&0(%<#$)%-,$0#-/11)5%9/(%2$#+%#&+71)%

K&$67&0%./+01#%7+%-,/86%,81)%78%("#%"#&$(%

N74#%+4#1#(&1%./+01#5%0&$67&0%./+01#%7+%+($7&(#6%78%&**#&$&80#%

O)%.,+(%*#,*1#%7(%0&88,(%9#%0,8+07,/+1)%0,8($,11#6%

P/+01#%0#11+%&$#%Q,78#6%9)%78(#$0&1&(#6%67+0+%

P/+01#%0#11+%&$#%&1+,%&$$&8:#6%78%&%+*7$&1%-&+"7,8%

%!"#+#%(=,%-#&(/$#+%&11,=%./+01#%0,8($&02,8+%(,%9#%01,+#1)%

$#:/1&(#6%

%!#86+%(,%0,8($&0(%&(%&%-&7$1)%+(#&6)%$&(#%



3.,,("%./+01#+%7+%-,/86%78%,/$%<7+0#$&1%,$:&8+%

3.,,("%./+01#%7+%,/$%,81)%./+01#%2++/#%="70"%7+%+,+-#./01.&2(

>(%(#86+%(,%9#%-,/86%.,+(1)%,8%("#%=&11+%,-%",11,=%<7+0#$&1%,$:&8+%

R#%"&<#%8,%<,1/8(&$)%0,8($,1%,<#$%+.,,("%./+01#%

ST#8%-,/86%78%1,8:7(/678&1%&86%07$0/1&$%1&)#$+%

34#1#(&1%./+01#%"&+%.&8)%-/802,8+%

U$,6/078:%.,<#.#8(%H&11%./+01#%6,#+%("7+5%8,(%Q/+(%+4#1#(&1%

./+01#J%

P&78(&7878:%*,+(/$#V&1.,+(%0,828/,/+%-/802,8%

W,78(%+(&9717G&2,8%

X#8#$&2,8%,-%"#&(V8#&$1)%YZ[%,-%("#%#8#$:)%+(,$#6%78%\!U%

#+0&*#+%&+%"#&(]%,/$%+4#1#(&1%./+01#+%7+%^_`[%,-%,/$%9,6)%

.&++5%+,%7(%:#8#$&(#+%.,+(%,-%,/$%"#&(%

34#1#(&1%./+01#%0#11+%"&<#%+*#07&17G#6%,$:&8#11#+%

O#8#&("%("#%+&$0,1#..&5%),/%0&8%#&+71)%<7+/&17G#%("#%a&$4%&86%

N7:"(%9&86+5%&+%=#11%&+%!()*+),-.('),/-

P),?9$71+%(&4#%/*%.,+(%,-%("#%78+76#%,-%("#%0#115%&86%*/+"%("#%

8/01#7%(,=&$6+%("#%+&$0,1#..&%

O&8678:%$#<#&1+%&%1,(%&9,/(%",=%&%./+01#%

-/802,8+%

!"#%.),?9$71+%&$#%67<76#6%

78(,%-/802,8&1%/87(+%0&11#6%

+&$0,.#$#+%

P),?1&.#8(+%=7("78%("#%

+&$0,.#$#+%*$,6/0#%("#%

9&8678:%*&b#$8%

!"#+#%.),?1&.#8(+%&$#%

.),+78%H.*0$3J%,$%&028%

H("78J%



!,%0,8($&0(5%./+01#%0#11+%./+(%9#%+2./1&(#6%

O#0&/+#%./+01#%0#11+%0&8%$#0#7<#%&86%$#+*,86%(,%&%+2./1/+5%=#%

0,8+76#$%("#.%(,%9#%#@07(&91#%Hc%$#+*,8+7<#5%7$$7(&91#J%

R"#8%("#)%&$#%+2./1&(#65%./+01#%0#11+%#*,/.&+5%,$%$,+./1$.5%

("/+%("#)%&$#%0,8($&021#%

P/+01#+%0&8%&1+,%9#%+($#(0"#6d("#)%&$#%#@(#8+791#%

!"#)%&1+,%$#0,71%&86%$#+/.#%("#7$%,$7:78&1%1#8:("%&T#$%9#78:%

+($#(0"#6]%("#)%&$#%#1&+20%

!,%0,8($&0(5%./+01#%0#11+%./+(%9#%+2./1&(#6%

>8%./+01#%0#11+5%("#%+2./1/+%(,%0,8($&0(%7+%0&/+#6%9)%&%.,&0,-

/!+()$,%

!"#%7.*/1+#%7+%6#17<#$#6%9)%&%()*#%,-%8#$<#%0#11%0&11#6%&%.,(,$%

8#/$,8%%

!"#$%&'(')%*+,)'*%-**+)."(+/%&,0120+%/3+0+("0%&,/#0+%#+00/%

1-!#2#&-.,(&#.-3-%))-#4-25,-!($'),-',))$-/2-/..,&0%2,$-6-1-!#2#&-(./2-

\@,8+%-,$.%8#/$,./+0/1&$%Q/802,8+%=7("%./+01#%0#11+%











P/+01#+%"&<#%67;#$#8(%6#:$##+%,-%+",$(#878:%

\8%7867<76/&1%./+01#%0#11%=711%&1=&)+%$#&0(%78%("#%+&.#%=&)%(,%&%

8#$<,/+%+2./1/+%H&11B,$B8,8#%*$7807*1#J%

O/(%67;#$#8(%e+%,-%0#11+%&$#%+2./1&(#6%78%$#+*,8+#%(,%67;#$#8(%

0,8672,8+%

!"7+%7+%0&11#6%&%:$&6#6%$#+*,8+#%

X$&6#6%$#+*,8+#+%0&8%9#%*$,6/0#6%78%f%=&)+A%

HLJ! K"&8:78:%("#%4)+5,+*#6%,-%./+01#%+2./1&2,8%

HfJ! K"&8:78:%("#%8/.9#$%,-%./+01#%0#11+%9#78:%+2./1&(#6%&(%,80#%

P/+01#+%"&<#%67;#$#8(%6#:$##+%,-%+",$(#878:%

X$&6#6%$#+*,8+#+%0&8%9#%*$,6/0#6%78%f%=&)+A%

HLJ! K"&8:78:%("#%4)+5,+*#6%,-%./+01#%+2./1&2,8%

HfJ! K"&8:78:%("#%8/.9#$%,-%./+01#%0#11+%9#78:%+2./1&(#6%&(%,80#%

7,/#0+/8%#'*()'0%'.+)%&'.+&+*(%

R"&(%6#(#$.78#+%("#%*$#07+7,8%,-%&%.,<#.#8(g%

•!%&%+78:1#%.,(,$%8#/$,85%&86%&11%("#%./+01#%?9#$+%7(%788#$<&(#+%7+%&%&'(')%,*-(%

•!%+,.#%.,(,$%/87(+%"&<#%:$&6#+%0,8($&02,8+%H$#1&(#6%(,%&02,8%*,(#82&1%-$#I/#80)J%

•!%78%,("#$%./+01#%()*#+5%#&0"%.,(,$%/87(%7+%h&11%,$%8,("78:F5%+,%="#8%("#%8#/$,8%

($&8+.7(+%&8%&02,8%*,(#82&15%&11%("#%./+01#%?9#$+%&b&0"#6%(,%7(%=711%0,8($&0(%4"%%5i%

•!%./+01#+%0,8($,1%("#%6#:$##%,-%0,8($&02,8%9)%$#0$/728:%67;#$#8(%*,&9+)/%'4%&'(')%

,*-(/A%

P,$#%.,(,$%/87(+%&02<#%c%:$#&(#$%0,8($&02,8%

•!%+,%("#%(,(&1%8/.9#$%,-%.,(,$%/87(+%j%*'(%("#%+7G#%,-%("#%./+01#%j%6#(#$.78#+%("#%

*$#07+7,8%,-%("#%0,8($&02,8%

% %BB%1#:%./+01#+A%97:5%*,=#$-/15%9/(%8,(%<#$)%*$#07+#%

% %BB%?8:#$%,$%17*%./+01#+A%+.&115%=#&45%9/(%#@($#.#1)%*$#07+#%

R"#$#%6,#+%("#%#8#$:)%-,$%./+01#%0,8($&02,8%

0,.#%-$,.g%



Types of contractions & muscle tone 

Isotonic contractions involve muscle shortening 

Isometric contractions build tensions, but no sliding occurs 

Muscle tone: continuous, partial contractions in your muscle; 
different motor units in your muscle are stimulated in a systematic 
way 

Muscle disuse 

= muscle atrophy 
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Aerobic conditioning 

Muscles are more resistant to fatigue 

 increased blood supply 

 more mitochondria 

 heart hypertrophies 

These changes are referred to as plasticity 



Resistance training 

Increase in muscle cell size (increased # of 

contractile filaments), not muscle cell number 

Also, increased amount of connective tissue 

Naming of Skeletal Muscles 

•! Direction of muscle fibers 

–!Example: rectus (straight) 

•! Relative size of the muscle 

–!Example: maximus (largest) 

Naming of Skeletal Muscles 

•! Location of the muscle 

–!Example: many muscles are named for bones 

(e.g., temporalis) 

•! Number of origins 

–!Example: triceps (three heads) 

Naming of Skeletal Muscles 

•! Location of the muscle’s origin and 
insertion 
–!Example: sterno (on the sternum) 

•! Shape of the muscle 
–!Example: deltoid (triangular) 

•! Action of the muscle 

–!Example: flexor and extensor (flexes or 
extends a bone) 



Muscular dystrophy 
Group of congenital muscle-destroying diseases 

Muscles enlarge due to increased fat and connective tissues; but muscle fibers 
atrophy 

Duchenne’s muscular dystrophy: affects almost all males from 2-6 years old 

Cause = sarcolemmal degeneration 
No cure 

Myasthenia gravis 
Characterized by drooping eyelids, difficulty swallowing/talking, generalized 
weakness 

Shortage of ACh receptors at neuromuscular junction 
Sometimes blood contains antibodies to ACh receptors (autoimmune disease?) 

Death usually occurs as a result of the inability of the respiratory system to function 

Development of the muscular system 
In utero muscles are laid down, and the nervous system controls it by 16 
weeks of pregnancy 

At birth, baby’s fine motor control is not developed 

Control is gained proximal --> distal 

The muscular system is very resistant to infection (because of large blood 
supply) 


