SKELETON &
MUSCLES
SLIDE SHOW

For descriptions and background
information, see sections 1 & 2.
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JOINTS:;

Type of joint Motion Example
fixed necne slayll
ball-and-socket | full range _shoulder; hip
hinge joint meckand foit elbow; knee
pivot joint tv:/isting _ - wrist; ankle
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MUSCLES

TYPE TRAITS LOCATION
voluntary musculoskeletal system,
skeletal |striatec face, tongiie, eyes,
multinucleated| and diaphragm
Involuntary
cardiac  |striated neart
branching
involuntary intestines, - blogd  vessels,
smooth | not striated lungs, bladder, iris, uterus,

single nucleus

and bronchioles
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CONNLCCTIVE TISSUES

ligaments bone-to-bone

tendon core:-to-muscle




Muscles: skeletal, cardiac, and smooth
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1. THE SKELETAL SYSTEM

Bones: Bones make up 20% of a human’s weight and pergaweral functions: They support the body,
holding it upright. Along with the muscles, thelfoa for movement. The skull and ribs protect arga
(the brain, heart, and lungs); vertebrae protestrigrves of the spinal cord. The internal sporrgg’'a
bone marrow makes blood components (red blood,oeltiite blood cells and platelets). Calcium is
stored in the bones—not only for bone strength,aben to be released when needed by the body...The
skeletal syste i i he earl” ‘etusis nade o ar .. cotilagl With o C..co.on, calcium is ofsiped
turning carti. ge into bons. " he nc aAhorn!e 26 ke, bu so 1e (mos: notably those of the skudig fu
together, leaviiig 1ly 26 ir. the du't. /h si ~on2pe  mmength ¢ ooics change with age and
activity. Astronauts ne .aing K 3s  xel ‘e 1ir yil ssness, e serience 1 weakening of their bovers
time.

The Skeleton: Bones range from the largest, the femur, to thallest, the stapes in the middle ear. The
axial skeleton includes the eighty central bones, the appendicular skeleton includes the 126 bohes
the arms, legs, and their related structures:

AXIAL SKELETON APPENDICULAR SKELETON

8 cranial bones The Arms: — The Legs:
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24 ver bre + 2 di 2fit lae ]
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1 sacrum 16 carpals 14 tarsals

1 sternum 10 metacarpals 10 metatarsals

24 ribs 28 phalanges 28 phalanges

The joints: The locations where bones meet allows for theylsathovement. (Even the fixed joints in
the skull earlier had the flexibility to allow fohe growth of the child’s brain.) The synovialrjts grant
ahic Gigne 0 dovctentt Ol nd-soc! ats attt o Ci.cade cand p allc vior the freesgea
of mi tion; th : p ot joint at ne neck ai w fov .tin¢ the hinge join 5 of /1 elb’ w ai 1 kneewallfor
a ba ‘=== rort ( wuaye at | artitdyve le s wlow. fo a lim ed fl xibility in #
back one and b twee: the | )s and stern. v

oo,

Cartilage, ligaments, and bones: Cartilage is a dense, connective tissue whiclvir' .3 support and
protection. The entire skeletal system of the dei cartilage. The ears and nose of the adult are
cartilage, as are the connections between vertebrdeat other partially movable joints...The bone-to-
bone connections are made by ligaments...The bonaiszle connections are made by tendons (which
transfer the force of the muscles ‘o the.ckelet@d¥g.bones do not stretch, these connective tissere

«s choch asc hers te Sorne degr 26!

Problems:
Sprains and strains of ligaments and tendons aisedaby injuries or overstretched muscles.
Broken bones are called simple fractures (if the gkunbroken) or compound (if it is broken).
Arthritis is an inflammation of the joint areas.
Osteoporosis is softening of the bones broughtyoage or eating disorders.
Scoliosis is a curvature of the spine.



2. THE MUSCULAR SYSTEM

Muscles The approximately 650 muscles in the body makenalf of its weight. Each muscle contains
muscle fibers, and each of those contains thousafidilaments called myofibrils. In contracting,
(shortening), muscles pull on a bone, pump bloodyenfood through digestive organs, maintain blood
pressure in the vessels, or create facial expmssicSituations may arise in which muscles are used
less due to injury, disease, disorder, or even durirtigreded weightless periods in space. If this comsn
they weaken (" ccui.ing flar 'd), or  extre! 2 C acop. ? (W Ste awe ,. cuiversely muscles can be
strengthened.' 'n resistanc’ tr.ining < 'ch & » yln ding, on  actile fili nents become largdhrough
endurance traininyg, .usc! s of hel 2a‘'a d et ~aore fficient. suine, the slow twitch messcl
are aerobic—=arrying on' onger ng ing ¢ Ctiv ilea require m re oxyge 1 and are therefore reddiae

fast twitch muscics, un tie other nand, perforrniarer bursts, Guincicquie uayyen, and are thezdess
red.

Skeletal muscles: Skeletal muscles are under one’s control andtlawe considered voluntary. They
primarily allow one to move and to maintain onesfure against the force of gravity. Generallg th
muscles are attached via tendons (1) at a poirdrigin on the stationary bone and (2) at the point
insertion on the bone that is being pulled to moWMaiscles causing motion come in antagonistic pafsr
example_the biceps of the upner arm.is a flexosaleuwhich shartens to pull on the _hones of theelow
e m, ~ausing 1be . 'atth el ow. To . ‘raig* .en the #rentri eps, the ¢ .tenso. at tl 2 back >f the uppe
rm,  hortens /hi 2 v e k cep lengthen.  The mmajgscles nclude t e deltoit 5 ( 1oulde 4, pecsoral
hes , abdom hal (be.w the ibs), biceps gaegs (thighs), nd glutet s maxim' s (¢ 2a&p. ‘e skeletal
Lwscle »da = cen | ina " ne hatthey m( ye. @Abalfmuscl s end in v > ski= of tl 2 face. Whey th
s. orten, they pull on the tissues in such a watpderm different configurations that indicate esgsions
useiul in communicating. The tongue is a set ofctes attached at only one end. Some musclesotontr
eye movement; some, the motion of the diaphragrkeleSal muscles also perform other tasks: keeping
bones in place, protecting joints, and creating lbbely heat that maintains a homeostatic temperature
balance. Regardless of function, these voluntangate cells are striated (microscopically stripadyl
multinucleated (having more than one nucleus).

Cardia’ Lconles: o Criated ciial thing mosc ceorlicial mallys ontro” thy heart are called
cardiac muscl s. Nhen 1 ey :ontract, tl *y sq! 3ex | ot of the ct. mbr r; whe | the « relax (lengthen
they a = ood ° S the “ChGiber. Th s prt seo caio atu dly ar 1 i wvolur arily, under the

uncons :ious conti | of ti » par of the brain' % Jatates autc natic proce s :s.

Smooth muscles: The smooth muscles are also involuntary, but thely striations. Tk 2y consist of thin,
parallel fibers surrounding organs and hollow tub&key move food through the intestines, mainkdaod
pressure in blood vessels, adjust the size ofamvays (bronchioles), change the size of the pepjpel
urine from the bladder, move the baby through tieeus at birth, and make hair stand on end.

| LYPE C'AACTEFIS(ICS LLOCALIC C* Y\ IV ™ > ™
Skale'al | /chums=ry stristed 1Muccul s keirtal svstor, feco, tenijue eves, arpho gm %
Multinucleated
Cardiac Involuntary; striated Heart

Branching
Smooth Involuntary; not striated| Intestines, blood vessels, lungs, bladder, iristust, and bronchioleg
Single nucleus




