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“*Mnxavika @aivoeva Kal CUGTOAR TWV NUWV

=0 POUIKOG 16TOG OTOTEAEITOL OO TIC HVIKES
veg, onAaon eCerdtkevuévae KOTTOPO TOV £Y0UV
REYAA0 aPLONO CVOTUATOV KUTTUPOTAUGUATIKOV
Wolov. Xtov avlpomo owukpivovTol TPELS TOTOL
HUIKOV 16TOV: 0 YPOUMNOTOS, 0 AEL0S Kol O
KOPOLoKOG.

='Evag ypoupmtoc pvc (1] Kol OKEAETIKOS HVQ)
OmOTEAEITOL OO0 TO OVO (GKPO HE TO OmOLO
TPOCPVETUL 6T, 06TA (£1 VO], KATAPDGH) KOl TO
neTalv avtav Tapa (yastépa). Or TPocPUGELS
TOV HVOV OTIC TEPLOGOTEPES TMEPIMTAGELS
OVORALOVTUL TEVOVTES KOl OTTOTELOVVTUL OO VES
OULVOETIKOV 16T0V. Ov Yypoup®mTOol HVES GTOV
avlpomo amroterovv 10 40% Tov Bdpovg Tov.

Y
Single muscle cell————
{fibar)

Muscle bundle
(fascicle) surrounded =
by connective tissue -

tissue sheath

Whole
muscle

. CHIP
NERVE
CONNECTOR



The Muscular System

Pectoralis major
* Draws arm forward
and toward the body

Serratus anterior
*Helps raige arm
 Contributes fo pushes
* Draws shoulder blade forward

Biceps brachii
« Bends forearm at elbow

Rectus abdominus

* Compresses abdomen
+ Bends backbone

* Compresses chest cavity

External obligue
« Lateral rotation of trunk
* Compresses abdomen

Adductor longus

* Flaxes thigh

* Rotates thigh laterally
* Draws thigh toward body

Sartorius

« Bends thigh at hip
« Bends lower leg at knee
* Rotates thigh outward

Quadriceps group
* Flexes thigh at hip
« Extends leg at knee

Tibialis anterior )
« Flees foof toward knee - >

- To pviko ecvotnuo -

Deltoid
= Raises arm

Trapezius

+ Lifts shoulder blade
* Braces shoulder

= Draws head back

Triceps brachii
* Biraightens foreamm
at efbow

Latissimus dorsi
= Rotates and draws arm
backward and toward body

Gluteus maximus
= Extends thigh
* Rotates thigh laterally

Hamstring group
= Dranws thigh backward
= Bands knae

Gastrocnemius
* Bands lower lag at knee
= Bands foot away from kniea

Achilles tendon
« Connecls gasirocnemius
muscle 1o heel



Aopr Hoog

Single muscle call
(fiber)

Muzcle bundla

e o~ 7 ’ fascic| ded -
dEoNida pUIKAV VOV Kat by connective issue <48

GUVOETIKOG 16TOC TOV KOAVTTEL
KG0g no osopnion

Connaclive
fizsue sheath

Whiola
musche

Mvuikég iveg = poika KOTTOpO
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Bona Perimysium
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Tendon Epimysium

A Myofibril

Troponin Tropomyosin Actin

Thin (actin) filament

Myosin

-
Stalk\

A myosinfactin
crosshridge

Hinge

Actin - Myosin filament Titin
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=O0v Jeior_puveS OmOTELOVVTIOL OO0 MVIKEG IVEC ATPAKTOEIO0VS CYIJHATOS KO
RETOPANTOV PKOVS, TOV VELPOVOVTOL 00 TO AvTOvopo Nevpiko Xvotnua (ANX)
KOl YU 0uT0 ol KIvijoelg tovg ogv gCapt@vror amd 11 Povinon. Ov Agior poeg
TOTEAOVV TO 5% TMV GLUVOAKOV HVAV TOV AVOPOTIVOV COUATOC.

= O kapolaxol uvec PPIOKOVTOL 6TV KOPOLD, ATOTEAOVVTUL OO UIKPES KOAIVOPIKES
IVEC NE EYKAPOIES YPUPRNADOCELS, TOAE HITOYOVOPLO KL £VOV TUPNVAE 6TO KEVTPO TOVC.
H kopowa vevp@vetar amwd 10 Avtovopro Nevpiko XOGTNHO KOl ETOUEVEMS 0L KIVI|GELS
™G 0ev e€aptOvTor amo tn 0EAnon Tov avlpdTov.

=Yg KGOe ypopupmT] MHVIKNY Vo TOPATPOVVTOL GTO MIKPOOKOTIO EYKAPOLES
YPOURMGELS (capKouepiora), mov 0QPEIAOVTUL GTV EVUALAYN LGOTPOTOV (POTEWVES —
A Covec) ko avieotpontmv (okotewveg — I Coveg) meproyov. Kabe I Covn yopileton
ot péon omé po okotewv) ypopupq (Z ypoppnq 1 Z 0i6K0c). XTO GOPKOREPLOLN
VIAPYOVY AENTA Kal moyld pvovyudrio. To moya poovipdtio amroteA0vvVTOL 6YEd0V
OTTOKAEIOTIKA OO TNV TPOTEIV HUVOGIVY, EVAO TO AETTA HVLOVIUATLO TEPLEYOLY
KUPLOG aKTivy 0ALG KO TPOTOUDOGIVY KOL TPOTTOVIVE.

=To popro TS pvociviic owympileTor o€ sho@pra Kot Baprd uepouvoasivy. H Bapra
REPOUVOGIVY] KATUANYEL 6€ M0 GQUIPIKY KEQUAN, TNV S1, otV omoia PplokeTor 1O
évlopo Ca*? - ATPaoy.



Epimysium

i Perimysium

Fascicle
Endomysium

Sarcoplasmic
Reticulum

Tropomyosin
Troponin
Thin Filament // Actin
' '__ Iy LTk A E
E. Fs - i |
Z-ine SRS Z-ine

Myosin Molecule
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hyosin

Actin

(a) Relaxed state

(b) Contracted state

YANUOTIKY OTEIKOVIOT] TOV GUPKOUEPLOLOV GE KATAOTAGT) (a) PLIKIGS YaAaoNg
(yorapmong) ko (b) TAnpovg cvoraonc.



=To anmapaitnto gpédicpa yio TNV TPOKANGY TNS NVIKIS GVGTOM]S £PYETOL GTO MV
REG® TOV VELPAEOVA EVOS KIVIITIKOV VEVPOVA (vevpouvikiy cvvayn). Ilold nepuinntikd,
1] 0100IKOGLN TG HVIKN G GLVGTOM]S NTOPEL va 000l ne To TapoKaTO Pripata.

Y To dvvapiko evépyelog mov ERPAVICETOL GTO GUPKEIMUO NETAPEPETAL
oToVS oOAMVIoKOVg T kKol om0 €KEl 0T0 GUPKOTAUGUOTIKO OiKTLO. ATO 7O
CUPKOTAUGUOTIKO OiKkTLO (0iKTVO pEpPpav@V) €revOEPOVOVTOL GTO GOUPKOTAUGNO
10vta acfeotiov (Cat?), amapaitntn mwpodimd0eon Yo vo EEKIVI|GEL | HVIKI] GVGTOAN 1)
oVGTOoN).

Y Ta 6vra Ca*? gv@vovrar pe tnv tpomoviviy. Avté emdyel
OALOYES OTN OTEPEOOINOPPMGT] TOV GULGTHUHOTOS TPOTOVIVIG - TPOTOUVOGIVIIS, TTOV
001Y0O0V otV 0modécucvon 0fcemv aAMNAETIOPOGNS TNGS OKTIVIIC - HVOGIVIC.
Anurovpyodvror YEQupes peTah TS aKTIvIS Kot TS S1 KEPaAg TS pVvocivig Kat To
onueio wpocodeong petokwveitol («oromcBaivery) mpog to kévrpo ™S Covng A. H
EVEPYELD TTOV YPELALETAL VIO TN GVOTOAN TUPEYETUL O.TTO TNV VOPOALGTY TOL popiov ATP
a6 o évivpo Ca™2 — ATPaon.

i b

Y Ta 6vra Ca™ avappopovrtal amé Tic avrricg Cat? otig pepppdveg Tov
CUPKOTAGGUUTIKOD OIKTU0V KOl OVUCTEALETOL O GYNUOTICHOS YEQUPAV OKTIVIIG —
pocivis amo to Aemttd povovipdtwe. H evepyog taon e€agaviCetal ko amokadictaTo

TO UNKOG NPENLOS TOV HVOC.



s H 0w001K06lo TS HVIKNS GLVGTOM)S
(Nerve Activation of Individual Muscle Cells)

The release of acetylcholine at the neuromuscular
junction causes an alectrical impulsa 1o be
generaled in the muscle cell plasma membransg

Eotor neuron

Electrical
impulse
(2} The electrical impulse
| S a8 L it 1) [ e ) is camied
T tubule — SxA v SR to the cell's interior by
' . the T tubules

(3} The electrical impulse
triggers the release of
Ca?t from the
sarcoplasmic reliculum

reticulum

Muscle call
plasma
mambrans

Myofibrils

Z line

T Agyepon: To Svvopikd &evEPYELDS MOV EUQOVICETOL GTO GOPKEIANUO HETUPEPETOL GTOVG
cMvickovg T kol amd €KeEl 6TO0 GUPKOTAUOUOTIKO OIKTLO. ATTO TO GUPKOTAUGUATIKO OIKTVO
(diktvo pepPpovov) ehevdecpdvoviar 6to capkémlacpa wovra acsPestiov (Ca'?), omopaitnTy
npov00ec Yo va EEKIVI|GEL 1] HDTKY] GVGTOAN 1] CVGTOUON).




Y ZvetoMj-ctoracn: Ta wévra Ca*™? evdvovrar HE TNV TPOTOVIVY. AVTO £mayel
OALOYEC GTI OTEPEOILOUOPPMGT] TOV GLGTIUATOS TPOTOVIVIG - TPOTORVOGIVI|S, TOV
001 yoUV otV 0modéonevon 0&ce®v aAMAETIOPAGNS TNG OKTIVIIS - MVOGIVIG.
Anurovpyovvror YEQUPES NETAED TNG OKTIVIG KoL TNG S1 KEPUANS TNG HVOGIVIG KO
TO oNUEL0 TPOGOdEoNS peToKIveiTal («otoMoBaivery) mpog 1o kKEvipo TS Lovnc A. H
EVEPYELD TTOV YPELALETOUL YO TT] GVGTOAN TOPEYETOL ATO TNV VOPOAVGTY TOV popPiov
ATP ané to évlopo Ca*? — ATPdaon.




Skeletal Muscle Contractile Unit

Z-line Z-line




Mnyaviopnog HVTKNG CUGTOANG |

Tropomyosin
Actin filameant

Troponin

{a) Resting sarcomere (b} Cross-bridge attachment

Y Zvorori-cicrmacn: Ta w6vra Ca*2 evdvovron ILE TNV TPOTTOVIVI]. AVTO ETAYEL
OAAOYEC 0TI OTEPEOOLEUOPPMGT] TOV GUOTI|UATOS TPOTOVIVIS - TPOTOUVOGIVIG,
OV 00MYOUV oTNV amodécucvon 0Ofocecmv oaiiniemiopaong TG OKTIVIG -
HVOGIVIIG. ANULOVPYOVVTOL YEQUPES NETOASD TG OKTIVIS KOl TG S1 KEQPUANS TNG
HVOGIVIIG KOl TO onueio mpocdeons petokiveitol («dohoOaivery) mpog To
kévtpo ¢ Covng A. H evépyera mov ypertaleTor Yo T 6VGTOA TOPEYETOL OO
™V vopoAvet Tov popiov ATP ané to évivpo Cat? — ATPaon.




Melétn ™S oou)S KoL TS AELTOVPYLOS £VOS 0vVOPOTIYOV NV

*O £AeyY0C KL 1] pUoTNPLOTITOE TOV HVAV OPEIAOVTUL GE NAEKTPIKES
ovvapeLs.
*O1 poES TOPAYOLY OVVANELS HOVO KOTA T1] OLOPKELY TS GLVGTOANS TOVG.
*X0PUKTNPLOTIKA TOV HVOV:
—OLEYEPOLUOTN T — aOKpivovTal o€ gpediopata (.. 6€ VEVLPIKO TAANO)
—GVOTUATIKOTI|TA

—EKTOTIKOTNTO

CARCER-ELLING WILLEFS = CWNGERCLE MELTING M THEARCTIC

SCIENTIFIC | - ¥
AMERICAN ... -

ARTIFICIAL MUSCLES

Shape-Shifthsg Pleitics Replec: Motors
B Mowe

—EMIOTIKOTI T

lllllllllllll

Agricultural Temorism




2UGTOAN LVLOC: LVOYPOLLLLL

e Aavlavovoa mepiodog:

amo TN O1EYEPCT EMC TNV
évapén g ovotorng SR ] A | A
* 2voTolij: 0 (pOVOG GTOV T Tetanic contraction
I4 y Latant
omoio 0 pug Bpoaydvetal g | | perid
, S Summation
* Xalapwan: 0 pog ¢ [Lise
4 I'4 =
EMOAVEPYETOUL GTO OPYIKO = | f memcﬂ’m
TOVL UNKOG _ﬁ%“*'““‘ }
0 100 0 100 0 100 200 300
Time (msec)

(a) (b) ()
A@poion: au¢non TnG KivnTAplag duvapng Adyw augnuévou pubuou
dIEYEPONG TNG Hovadag Kivnong

Téravog: puBbudg dIEKEPONC TOOO CUXVOC, TTOU O UG OEV JTTOPEI va
XaAapwaoel Kal BpiokeTal o€ dIAPKN MEYIOTN CUOTOAN (OTTACHOG)



Diseases and Disorders of the Muscular
System

Muscular dystrophy: genetic disorders that lack a particular
muscle protein (dystrophin), loss of muscle fibers, muscle wasting
and weakness

Tetanus: “lock jaw”, a common problem before vaccinations, now
is very rare, caused by bacteria toxin that over stimulates motor
unit nerves

Muscle cramps: “charley horse” uncontrolled muscle contractions
dueto ATP, potas§ium, n}uscle fatigue, dehydration or build-
up of lactic acid

Pulled muscles: a “strain”, muscle fibers are torn with bleeding,
swelling, pain

Plantar Fasciitis: inflammation of the broad ligament in sole of
foot, very painful, treated with steroid injections



Action

Action Action Action
Receptor | , POtential otential Synaptic | ,potential Action Synaptic | potential
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Muscle Trigger O Sensory neuron
spindle zone Myelinated cell body
| @on Synaptic
e e __J terminal
\ /

A Receptor (or synaptic) B Trigger action C Action potential D Output signal
potential (transmitter release)
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Hiektpopvoypaonua
Opropnog

Ka0e @opa mov éva ovvopiko dpdaong owaTpEyel pa poikg iva, £va pikpo
HEPOS TOV NAEKTPIKOV PEVNATOS HETAOIOETOL G7TO TO PV PUEYPL TO OEPRA. AV
OVGTEAAOVTOL TOVTOYPOVO TOALES MVIKES IVES, TO MNAEKTPIKA OVVOMIKE
afpoilovtor 6710 dEpra divovtag VYNAES TINEC.

TomoBeTOVTAS 000 NAEKTPOOLE GTIV ETLPAVELD TOV OEPUATOS, TAVED UTO TOV
avTIOTOLY(0 MV 1] €oayovtos Perhovoeldn mAekTpoold HEGH G6TO ML, Eival
ovvaT] M MAEKTPIKN] KOTOYPOON TS OLEYEPONS TOV, 7OV KOAEITOL
niektpopvoypaonuoe (EMG - HMI'). To nmiektpopvoypaenuo givor pio
TEYVIKI] KOTAYPUPNS TOV GAALAYOV TOV NAEKTPIKOD OVVOULKOD TOV PHVOg, 0TAY
oweyeipeTor yuo ovotor]. Eivor onraon, to ariyefpiko dOpowocpa 6AmvV TOV
SCVUTEPILAUPAVOREVOV OVVOIUIKAV OPAONS TMOV KIVIITIKAV HOVAOMV £VOS NV,
TO, OTTOL0. HETUOIOOVTUL KOTA M)KOG TOV HVIKAV v@V 1oL Bpickovror petald
TOV NAEKTPOOLOV KATAYPAPIC.

(Amo onueiwaoels 6to 0100ikTVO TOY K.K. Anuntpny Kovrtooipn, Kabyynty E.M.II. ko
Lapyov Mateomroviov, Epevvyty EITIYEY-E.M.I1.)



Koataypaen dvvopikov

I'o v kataypaen Tov HMI' givar dvvatov va ypnoipomon)fovv va 1
000 NiekTpoora. XovnBileTor n YPNOILHOTOIN G V0 NAEKTPOOIMV GE Eva
ourolMko povréro (Dipole), Ocmp@vTac OTL TO PEOUE GUYKEVTPDOVETOL GE
000 onueio KOTA KOG TS MVIKTS vag.

H Myn Tov puonAeKTpikov G1jHaToS EXLTVYYAVETOL HECH NAEKTPOOIMV.
To nAekTpoo10 LEKPIVOVTUL KATE KOVOVO GE 000 TOUTOVG:

Emo@oaveioka niektpoowa (surface electrodes)

Hlexktpoown faBovg (indwelling intramuscular electrodes)

To em@oavelokd MAeKTPOOL0 OLOKPIVOVTUL OE:
a) [HodnTika emeaveroka niekTpoora (passive surface electrodes) ko

B) evepynTika emaveiokd niekTpooro (active surface electrodes)

(A7o onueioels 61o 0100iKTVO TOV K.K. Anuntpny Kovtcoipn, Kabyynty E.M.II. ko
Lawpyov Matooroviov, Epsvvyty EINIYEY-E.M.I1.)



Y€ 000 TG NAEKTPOOLO 1| OUTAN EMPAVELOKT POPTIOREVT] OTIP RO TOVS AELTOVPYEL
¢ TokvoTc. 'Etol, 0tav To niekTtpooro £pber o€ ema@ pe 1o avlpaomvo copo,
OVTO OVTLOTOLYEL nE £va OVVOMIKO TapdAiinAio o€ cvotnua RC.

-
. . : : Ea Hhisxrpoiirng
Hiextpddio + - TOV TOHLETOC,
O_ W1 |
. ==
A

(A7o onueriwaoels 6to 0100iKkTVO TOY K.K. Anuntpny Kovrocoipn, KaOyynty E.M.II. ko
Lapyov Maroomoviov, Epeovytyy EINIXEY-E.M.I1.)



@l Mo e160y®Y1] 6T UNYOVIKN TNS MVIKTS GVGTOANS

ATTO TN CUOTOAN TNG MUIKNAG ivag ....... OTN OUCTOAN TOU PUOG

Muscle
contracting

£ line

£ line

Thick Filamenkts

Thin Filaments

A

H zone -H
I band A band I band

Tendon
Insertion )

Copyright © Paarson Education, Inc., publishing as Benjamin Cummings.



W Mo etoayoy1] 6T UNYEVIKY TS HVIKNS 6VGTOAMS (2)

Epimysium «  QuoikA Twv puwv: Apxn |
s H empaveia diorouns ival avoioyn

(between fibars)

o

™G oOvaung F tov uvog

_JE— Muscle fiber
(cell)

(@) Perimysium

Fascicle Blood Endomysium
(wrapped by vessel
perimysium)

Copyrigh! © Pearson Education, Inc., publishing as Benjamin Cummings.

Quoikn Twv puwv: ApxA ll
To unxog evoc pvodg etval avaAoyo g
KOvOTNTOG TOV Yo Bpdyyvvon (strain)
#*O ap1Ouoc TV caproueploiwy o GEPA
Kkabopilel v wavotnta yo Bpdyvvon
Bpayeic, mayeic poeg

#*[ToA0 dvvoun
*Muicpd e0pog Bpdyvvong E T4
Maoaxkpeic, Aentol poeg AI ‘1
* Avryotepn 0Ovaun ion Education, |.E:} publishing as Benjamin Cumming

*MeyolOtepo evpog Bpdyvvong




@ My oviKn TOV po@V — GUGYETICT PLE TOVG HOYA0VS

Moyrog o’ TaENG

Load Effort

A

Fulcrum

(a) First-class lever
Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.



€ Mnyoviki] TOV po@V — GUGYETION HE TOVS HOYAOVS

Moyrog P’ Taéng

Load

Fulerum Effort

Fulcrum

(b) Second-class lever
Copyright @ Paarson Education, Inc., publishing as Benjamin Cummings.



@ M1 ovIKN] TOV HOAOV — GUGYETLON UE TOVS LOYAOVS

MoyAog v’ TaEng

Load Effort

Fulcrum Effort Fulcrum

(c) Third-class lever
Copyrighl @ Pearson Education, Inc_, publishing as Benjamin Cummings.



Review: 3 types of muscle tissue

— involuntary muscle found in hollow
organs and vessels

— involuntary muscle found in the heart

— voluntary muscle that is attached to
the skeleton




Smooth Muscles: Contrasted to
Skeletal Muscle

Homeostatic role
Control fluid
Sphincters

Tonic contractions
Support tubes
Move products

Slow contractions
Little fatigue
Low O, use

lMansian

akelelal

™

B - =roath

2 3 4 5
Time (sac)

Duration of muscle contraction
in three types of muscle



Smooth Muscles: Characteristics

(a) Actin and mycsin are Inosely arrangec around the
periphery of the cell, held in place by pratein dsnse bodies.

—e
R e i
o O
e i
i :
.- -

(% The arengement of the fibers causes the
cell to becoTe globular whan it contracts,

Cornitraclion

; : o
AT Fllamer: bundles
Thick Dense podies  2F actin and myasin
YOI -, l ) - Thin netin filaemen
fllamart \___ il L
FhugEm & |
- L o -"__ - B 11
,-'# % Fratein
O Une confractils unit:. attachment placie
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* = | N
= - v
Muscle —— = . e
cell membrang o ik
{c} Myasin can slide aleng actic far . TR
ong distances withou! ancownberning s LE S
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TGk

Aclin thin fikwnenl ‘m liziment
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m—

{d} Smooth muscle myosin has Ring2d
neads all along its length.,




v2quortao Tov TopayovTal amo THY NAEKTPIKY OPACTHPLOTHTA VEVPIKMDY KAl HVIKDV

KOTTAPWV - POCIKES EVVolEg

Kouarouopoés ovvouikayv opdong 0
amo Eva, YpouumTO UDIKO KVTTOpPO  °

(apiotepa) Kou Eva KapolaKo poiKo Zz
KUTTOPO (08CIAL) Millivolts

A —————— —— 4

Phases: 1 1 I v

[=]

M embrane

Conductances Potential (mV)
*

=

Slow Na

L J

g Time (ms) 200

20

-2n
-40
-B0

=G0
Millivolts

exhibit

cells PACEMAKER

Autorhythmic
POTENTIALS. Depolarization is due to the
inward diffusion of calcium (not sodium as in
neilrve cell membranes). Depolarization begins
when:

the slow calcium channels open (4),

then concludes (quickly) when the fast calcium
channels open (0).

*Repolarization is due to the outward diffusion of
potassium (3).

oAzHoxopBid duvapixd evépyeing

Koynihn Ssoarolikng ckmahsme:

KofopimKig mﬂmg:-mm me
sepliEKiG ouviTTag




¥ Karaypaen, M Tn Pondeia pikponAekTpodiwy, Tou dUVANIKOU dpAanG HIAg
KOIAIOKNG MUOKAPDIAKNG ivag (=)

brana patantial (mV)

Action Potential must be initiated
in cardiac cells for contraction to
occur. the rapid opening of
voltage-gated sodium channels is
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responsible  for the rapid Tiene (s}
depolarization phase
\n
The prolonged “plateau” of E“ o Prea
depolarization is due to the slow. g
but prolonged opening of voltage- E T =] L, =
gated calcium channels (L-type = |“ ~~ ®
calcium channel, “long”) PLUS| £ "o} |
E -
,_% \ “x_l

(K] L1k [0 B
Thme {8}



Major protein components of vertebrate
skeletal myofibrils

Protein Percent |Function
total
protein
Myosin 44 Major component of thick filaments.

Interacts with hydrolysis of ATP to
produce mechanical force

Actin 22 Major component of muscle thin filaments,
against which thick filaments slide during
muscle contraction

Tropomyosin 5 Rod-like protein that binds along the
length of actin filaments

Troponin 5 Complex of three muscle proteins
positioned at regular intervals along actin
filaments. Ca®** regulation

Titin 9 Large flexible protein. Elastic network
linking thick filaments to Z discs




Actin Functions

Organelle Transport Cell Migration

Structure
Fermation
Microvilli,

stereocilia)

Cytokinesis

Werkeane
el lane |
1] ':I'|'=|H'\.

Mg e
Rlarrants
lerzaslinksd
by Aimi i
and w i

L TP T
acinisl

Eovalin b il 2
filamnis

Slophyslcs 144 - The Cytoskeleton, 12006, Bors Hinz, MER, EPFLIEBNPMELCE Slida 25
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* "@¢uata Mopraknc Bropuowmc", 1. Xapoopaka, Exoocelg Xouuetpia, 1993.
*“Biophysique”, M. Volkenstein, (cta yaAAikd) (Editions Mir, Moscou), 1985.

o“Medical Instrumentation — Application and Design”, J.G. Webster, (John Wiley and
Sons, Inc.), 1998.

o“Mechanisms of Nerve Conduction and Muscle Contraction”, J. Kurantsin-Mills,

e “Muscle biomechanics”, James Wakeling, Neuromuscular Mechanics Laboratory, Dept
Biomed. Physiol. and Kinesiology, Simon Fraser University.

e hitp://zlab.rutgers.edu/classes/BehaviorCogNeuro Behavioral and Cognitive Neuroana-
tomy.

e “The Motor Unit and Muscle Action”, Lu Chen, MCB, UC Berkeley.

o[ToAAEC elkOVEC — oynuaTa €ival om0 EKTOLOEVTIKO VAIKO 1| dONUOGCLEVGELC oL datiBevTan
elevbepa 6TO O1001KTLO.

oH 16t0G5eAi00 pov elvan otn o1evBuvon: hitp://users.ntua.gr/mmakro
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