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Skeletal Muscle structure
Skeletalmusclesare connected to at leasttwobonesbytendons cordsofelasticconnectivetissue

musaerber
Musclefibershavemanynucleibc theyareformedduring muscleBoay Fascicle can myoribril

Bon
Perimysium o ProteinFilaments

embryonic lifefromfusionofcells
Tendon

f
o nuaesusaratemma

sarcoplasmicreticulumsurroundseachmyofibers activatescontraction I EndomysiumEpimysium
musaeasers

Sarcomere makesupmyofibrils repeatover over borded infasciae

by 2lines Mlinesconnectthickfilaments bothrun perpendicular to thelongaxis
thin thick

filaments are madeup of actin myosinproteins

tworegulatoryproteinsthat enablecontractiontropomyosin blocksmyosinbindingsites

in muscles at rest troponin 3proteincomplex

theheadof themyosinmoleculeactivelygeneratesmechanicalforce actinbinding site ATPase

bindingsite enzymaticactivity hydrolyzes ATP

Mechanism of Force
Theslidingfilamentmodelcontractionsare causedwhenthe I bandsandHzonesshorten I band

shorteningoccurswhentheyslidepastthickfilamentsdeeperintotheHzonedecreasingitswidth Abands

moveclosertogether decreasing bandwidth 2linesmovecloser sarcomere isshortened

CrossbridgeCycleWhatdrivesthickthinthamentspastoneanother oscillatingmotionofmyosincrossbridges

powered byATPhydrolysis ATP is hydrolyzed
1
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Aam

pi4 Unbinding ofmyosin atop

andactin
5 Cockingofthemyosinhead

µ newATPbinds myosininhighenergyform 1Any tomyosinhead
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3Rigormyosin 1Bindingofmyosin atop














































































































3Rigormyosin Bindingofmyosin not
inlowenergyform to actin

ADPis
2Powerestroke tingorgrauneiageaphosphate

ADP b f
Die eActingetspulledto np

middleof sarcomere

excitation contractioncouplingmusclecellrecievesinputfrommotorneuron celldepolarizes firesaction

potentialtostimulatecontraction

neuromuscular junctionmotorneuron'sterminalbatonsranoutinthesarcolemma acetylcholine isreleased

endplatepotential isproduced

if anactionpotentialoccurs in amotorneuronit'salwaysfollowedbyanAPinthemusclecell it innervates

skeletal musclecontraction
Twitch anAPtriggerscontraction inallthemusclecellsconnectedto amotorneuron motorunit

latentperiod delaybetweenAPandcontraction contractionphase musculartension1forcepeaks cytosolic

calciumlevels increase relaxationphase longestcytosoliccalciumlevelsand ofactivecrossbridgesdecrease

Isotoniccontraction musclegeneratesconstanttension concentric shorteningofthemuscle eccentric

lengthening loweringanobject

Isometriccontraction musclecreates tension butmaintainsthesamelength bc the load isgreater

thantheforceexertedbythemuscle
contractilecomponent sarcomeres serieselasticcomponent partsof amusclethatdon'tactivelygenerate

forcebutpassivelytransmitforceto theends ofmuscles

Factorsaffectingforce

frequency of stimulationasfrequencyincreasesmusclesmovefromtwitchcontractions

Treppe independenttwitchesfolloweachotherclosely peaktensionrisesuntilitreaches constant

summation repeatedstimulationtwitchesaresuperimposedtoyeildaforcegreaterthana singletwitch














































































































SUM ION P SI Ialon.twones re peimposedtoyeda o egr l 1ha a sgle wiLch

tetanushighestfrequencies in unfusedtetanus incomplete breifperiodsofrelaxationoccurfusedtetanuscomplete

Fiberdiameter a musclewimoresarcomeresarranged inparallelcangeneratemoreforce fiber's

diameter racegeneratingcapacityoncrosssectionalarea

changesinfiberlength optimumlengthwhenitsnotinthatrangeforcegeneratingcapacitydecreases

Regulation offorce

recruitment an increasein of activemotorunits

sizeprinciple correspondence betweensizeofmotorunits orderofrecruitment

velocityofshorteningtherate ofchangeof thedistanceshortened

Skeletal Muscle Metabolism
toensure steadysupplyofATPmusclesusecreatinephosphate donatesphosphatetoADP ATP

fastmyosin inEsttwitchfibers hydrolyzesATPfast hasafastATPaserate cancompletemore

crossbridgecycles1second sarcomeresshortenfaster

GlycolyticFibershighcytosolic concentrationsof glycolyticenzymes

OxidativeFibersrichinmitochondria highcapacityforproducingATPviaoxidativephosorylation generally

smallerdiameter lotsofcapillaries contain myoglobinoxygenbindingprotein

ControlOfSkeletal Muscles
muscleactivityacrossjoints

orgin wheremuscleattachestostationarybone insertion attachmentto moveable bone

musclespindlesdetectmusclelengthconsistofintrafsalfibers

Golgitendonorgans connectivetissueintertwinedwithcollagenfibersoftendonsdetectmuscletension

Smoothmuscle

foundininternalorgansbloodvesselsstoctoresnotundervoluntarycontrol

thin1thickFilamentsgeneratesforcethroughthecrossbridgecycle




























Ihh the ramen genev th g the rSbgeyee
densebodiespointsofattachmentbetweenfilaments connectivetissueinsidecells

regulatedby autonomicneurons Synchronizedactivity is promotedbyGapjunctions
allowions tomovebetweencells electricalsignalsspreadto neighboringcells

cardiacmuscle

connectedbygapjunctions actionpotentialstravelthroughout the entirecellnetwork

summationcannotoccur so the heartcanrelax fill w blood


