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NEUROPHYSIOLOGY

Oreanizabion of the Brain: Cerebrum
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Ficure 2.1  ORGANIZATION OF THE Braun: CEREBRUM

Thet cierebeal cortes represenits thie highest canter for sensory and
motar processing |n geweral, the fromtal kobe processes motor, shul,
sprechy and pecianality soadaliiboy, The paniolal lobss procesues wen.

sary informatan e temporl lobe auditory and memory modaliibes:

and the occipital lobe, visiom. The cerebefium coondmates smoath
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st gictivithes and processes muscle posiion. The brsnssem
frrwthiiili, pore, mibdbealn comses molor amd sevsomy informsation aml
mesclligtes linportant autoneise anctione The spinal cord reoehes wrs
sy input from the body and comweys somatic and 2uttommie moted
irdcrmatiion to permeheril tarpets imuscles. viseeral,



Oreanizalion of the Brain: Cell Tvpes
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FiGure 2.2  ORGANIZATION OF THE BRaIn: CerL Types

Mewrtms form the functional celllar units respansible for
cormmunicatioen. and theaughout the mervous syslem, they are
iMaras ferired by their disiingtive size and shapes (=g bipalat,
umpolar, multipolan), Supporing cells include the nearoglis te g
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Ficure 2.3 Bioop-Brain BArrieg

e blooil-tdain barcies (BES) & the collular e e letwesn e
blood and the cenpal nervious system (CNS: Brain anid spinal cond), 1
wietwiss b rmemntinn the interstial o emaroneant e enssre optimal
hivectigimality o e neurons. This barrier conssts of the capillary
endothelial cells with an elaborate netwark of tuehn [unctons asd
isfrecylic ool processes that sbul e sndotbelium and lis Basoment
miemibirane, The movement of Rarge rriokecules and thirneurens ancl abae move sceeas K and nesotbsnsmiiters o
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Synaptic Transmission: Morphology of Svnapses
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Ficure 2.4  MORPHOLOGY OF SYNAPSES
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Sdgutons commimicabe with aach ol angd with affecter Lot a1
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ot rnchulatiory effects o the tange cell




NEUROPHYSIOLOGY Synaptic Transmission: Neuromuscular Junction

Activie Foiw y
F— Myelin shiatl
,—
g Mewrilemimg

Sehwanm cell process p
A

Axipilarien
i

;th:'//” Sclvwann cell

[#

; Ml hoadea

Basement membrane

Acetylchohing
fecepior stes

Mucliss of Selvwwamn ol
i'-l'!-'k"r'l'dlillli_ meHEib e
Active rome

Swriapilic vesi les

Symaptic trough
Basen ot msrmibirane
Sarcriemina

Mucleus ol
musche cell

Mhyeafitarils
aynapic ckell

Prisisy rapstic
membiring

Jmctional folid
#
Sarcoplasm

Acetylcholing teceptor sites ‘:b_; ) J“

FIGURE 2.5 STRUCTURE OF THE NEUROMUSCULAR JUNCTION

rCTOr axons el synagse on skeletal muscle liorm expanded teimik Liliati, rebease thelr neurobinsmition it the syrte cled] The
mals callsd] mevsromuscular junciicms grmoetor sngdpiates) The metor transmiiter fhen binds horecemon that mediatie dispolarizatlan of
anois ferses 1 mpedivn shoath and expands into @ Scliwanm the muscle sarcoemma and intiate & nuscle action potential A sin
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16



Synaptic Transmission: Visceral Efferent Endings
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Ficugre 2.6 ViscerAl EFFERENT ENDINGS

Sihweann cell
cap anclosing
NEfvE TS

Viancosiny

7 C, Meurosecrelory ————,
iposterior phiuitary]

Capillary

Enifotiediom

Wt el

Fituiey e processes

Axin

Fitraabalasy

MNeyrossorntory

Vesiclas
Colliigen spacs
Basesyment mismbrame

P

o

Nentmnil efterent endinps on smoath muosek: (A and glands (B and
i) exchibdl pmigue sndmgs unlike tho presynaptic and postsyraphi
terminals oliservis] in neuronal and newiomuscalar gl
synapsos, Rather, nourmlransmiiter spblistances are release! o
mterstitial spaces (A and Bl o ot e loodstream [C, neurosecrs

tion) from expanded norve termimal endinggs This amangemen

alliwws toi the sttmialation of fumeraies tairget cells oveer a wide area
S all snsooith minscle celh are innervared. They are conmected to
atfpacent cells by gap junvtions and can therefore contract rogethit

with the inpereated cails

17




NEUROPHYSIOLOGY
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Ficure 2.7 SYNAPTIC INHIBITORY MECHANISMS

Synaptic Transmission: Inhibitory Mechanisms
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Synaptic Transmission: Chemical Synaplic Transmission NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY
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Synaptic Transmission: Temporal and Spatial Summation
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CHART 21 SUMMARY OF SOME NELROTRANSMITTERS AND WHERE WITHIN THE CENTRAL AND PERIPHERAL NERVOLIS
SYSTEM THEY ARE FOUIND
Tranamitier Lencathon Transmitter Location
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FIGURE 2.9 TEMPORAL AND SPATIAL SUMMATION
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Cerebrospinal Fluid (CSF): Brain Ventricles and CSF Composition NEUROPHYSIOLOGY
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CHART 2.2 CSF COMPOSITION

CSF Blood Plasma

Na* imEa/l 40-145 135=147
K* {mEa/L) 3 J.5=K.0)
Cl imEg/L) 115=120 A5-1015
HCO, (mEg/L) 20 12-28

Glucose (mg/dL) 50-75 110
Prostun (g/all) 005007 6.0-7.8

ph 73 735-745

Ficure 210 BraiN VEnTRICLES AND CSF COMPOSITION

CSF circulates through the four brain ventricles (two [ateral ventricles  Importantly, the C8F has a oseer [HC0), ] Than plasas and therelone

atnd a thered and fourth ventecke) and i the subarachnond space sur a lower piH. This allows small changes in blood Pooy 1o couse
rounding the brain and spinal cord, The elecirofyte composition of rharges m CSF pH, which if turm eegalates the mto o respiation
il C5F b regulated By thee chorold plesis, which secretes the CSF (zee Chapter 5)
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NEUROPHYSIOLOGY Cerebrospinal Fluid (CSF: Circulation of CSF
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Ficure 2,11 CirculanonN OF CEREBROSPINAL FLUID

thraugh the walle ol the capillanes of the central nervaaus syestsme and
pin mater, Thir suharachmobd cpadce remially Contains abhowut 150 mil
(8] '|._"||- il the chicero PRENLS ||Il'_-|l|:|_'||_n. abiout SO0mU day: e

C5F circulates through the four brain venincles fiwo lateral veniricles
el thired amed foucthy venbrieli) und o the sabaradhnond space sur-
eounclimg the braln and spinal cord. Most of 1 C5F s meabmgrized

into the verious svstem through the aracknoid eranubiations s C5F wrrms aver about three times every 24 hodors




Spmal Cord: Ventral Rami

NEUROPHYSIOLOGY
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FIGURE 2,12 SPINAL CORD AND VENTRAL RAMI 1N SITU
The spmal cord gves rse 1o 31 pars of spinal nerves tat distibine of thesse spinal hémves innorviate desletal muscla, and sonsory fibers
wergrmemitally i the body, These nerves are prganized inte plexuses oy insdormahion back 1o the central pervous system from the

that distrihute o lhe teck lcervical plesus), g Bimb (beachial sk, skedotil rascles, and joms
plecust, aned peivis aod Lowes b (luimbosacral plesas) Mot filies

23




NEUROPHYSIOLOGY Spinal Cord: Membranes and Nerve Roots
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Fioure 2,13 Spinal MEMBRANES AND NERVE ROOTS

This spianal comad whees rise 1o 31 palts of spinal nerves that distobure Thee spinal gord s ensheathed in three menmgeal covenngs! the
segmantally to the body, Mobor flsees of thess spiral nesves inner outet, tough dura rrater; the arachmoid maten, and the pe mate;
wate skinketal muscle, wod sensory fibees convey mformation back o which imtimately ensheaths the cord el CSF bathes. the cord and 1

e centeal norvous syste fiam the skin, skeletal muscles, and joirts.  found in the subarachnoid spoon
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Peripheral Nervous System
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Ficure 214  PeRirHERAL NERVOUS SYSTEM

The peripheral nervous system (P NG consistz of all of the neural ele-
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TR Thé
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NEUROPHYSIOLOGY
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Ficure 215 AUTONOMIC NERVOUS SYSTEM: SCHEMA

Thee autoncemie reevwids systend is Cormpiosod of wo divisiors: (he
atEsyrpathetic division dermved trom oo ol T crlal nerves

(M UL IS, ied X0 rrved thie S2-54 sacril sjairal cord lovels, and me
syrnpathanic division associated with (he shoracic and uppes kimbwr

sainad corel lesads T2 Thiee dldcsrmsmmile sisvenes sy sbem. s o b ret-
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FIGURE 2,16 CHOLINERGIC AND ADRENERGIC SYNAPSES: SCHEMA
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CHART 2.3 MAJOR FUNCTIONS OF THE HYPFOTHALAMUS

Hyputhalamic Area
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“Ctirnulim i ol the center rauses the espanses listed,

FIGURE 2.17  ScuemaTic RECONSTRUCTION OF THE HYPOTHALAMUS

T hovperthiabaimus, prac of the -llfm_'eph alon, controds g numbesr of
imposrtant komeostatic systems within te boiy, incheding lempens
ture regubation, food infake. water intake, many of the endocnne sve
by Lsete O Bapiter B, mothvation, and sooonioml behavior it jocenee
Irypits fronm the redicular togmathon sleepdwake cyce Infermation ),
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Ficure 218 HirrOCAMPUS AND FORNIX

This lienhie syt dngcdides the bypaothilomios sod o collsction of
interconnisctes] structures in the tetoncophalon (cingulato, parahip
pocantpal, amd subcallosal gyl as well as the amygdala and hip-

pu.u:';qrrlpnl formatiton. The lenhic oystem funictions 0 inking smoliin
anel motivaion (amygdalal learsing and memory (Rippocampal ek
matian), and sexaal behavior (vpothalamus)
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Ficure 2.19 Ceresral Correx: LocAuzATION OF FUNCTION AND ASSOCIATION PATHWAYS

The corebal cortex b organized o lincnonal reglons, 0 addiliong aspects af memory storage anid tecall language, higher cognitive
o Epecine aneas devoled po sensory anid motor lunctons. there are lunctiom, Conschoys peTeepli, s sy miedeation, and
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Ficure 2.20 CORTICOSPINAL TRACTS
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FiGure 2,22  CeREBELLAR EFFERENT PATHWAYS

Thie verebelium plays an mportant role i coordinaling movenyeni, 0 prosimial portions of the imbs. It moddifies and conrrdinates these
influances descending meitar pathways o produde fipe, smooth, and . movenens theowgh effeent patbways 10 the appropriaie descenid-

coordinared motlon. The archicerebellum i primarily involved In ing motor pathways. The neocerebelhm coordinates the movement
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FiGURE 2.23

Cuitameouws iecepitors respond (o looech Imechansrecepio], pain
PRoCEpos ), and temperature |hermnieCeplosl Seven] differsm
bypeess al receptors are present In skin Messsonr's corpuscles have
sipvall recepiives (el amd iospond Bt o stimult that are applicd at
fow frequiercy | (lutler). The pacimian conpiuseles e ocaed in
W= subrcutansous tissiie and have large receplive lields: They
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Ficure 2.24 Pacivan CORPUSCLE

Paciian corpuss bes ans e Hanmreceplons (hat ransduce mechank a “uenerator potental " As demonstrated in the faure. paclnian cir-
val forees (displacenent, pressure, vibranon) into action paaentals prscies respond o e Bigioing and end of 2 mechanical force
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FIGURE 2,25 PROPRIOCEPTION: SPINAL EFFECTOR MECHANISM

Prsition sense of progrioception inyabeess inpel from cutameosus Irviblate mruscle contraction refeses. The liwier papel shines the
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FIGURE 2.26  MUSCLE AND JOINT RECEPTORS
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Proprioception and Reflex Pathways: IV NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY
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Sensory Pathways: Ii NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY
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Auditory System: Cochlea
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NEUROPHYSIOLOGY Auditory System: Pathways
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Vestibular System: Receptors
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NEUROPHYSIOLOGY Vestibular System: Vestibulospinal Tracts
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Oliactory System: Receplors
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MUSCLE PHYSIOLOQGY Skeletal Muscle: Organization
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FIGURE 3.1  ORGANIZATION OF SKELETAL MUSCLE

Skeeletal e b specialized for velutary movement. Thie pusiche lasthcles, whitth in tormoare grouped to form o muscle, The regula:
filbet 14 a multinucleated cell that comtains the copractils clemesiie AT ol the J““-”ih"h gil.’*lﬂl.. skelferal muscle 2 atritod appear
caibed mvorilaments. The myofilaments are organized as mvodibsl ance under the microscope

withim the fiber, Croups ol iuscle fibers are organized Into muade
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Skeletal Muscle: Sarcoplasmic Reticulum MUSCLE PHYSIOLOGY

Semment of muscle fher greatly : i
enlarged to show sarcoplasmic Trarmwerse (T uibiile

structures amd inclusions Tvaed

Tarrrapeyal
CHieriae

Sarcoglasim
e elerm

£ bantl
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Ll
C ollagerous bivserment memdnane Surcobming

FIGURE 3.2 SARCOPLASMIC RETTCULLIM

I he=armcoplasmic reficulum formes an elaborate notwark wilthin (e with bwa lerminal cisternas of the Sarcoplsmic feticulim | iriard)

ool anvel ds it shorage sate dor fntracellular Ca'-, The saroogdasmmic
feticalum oontams Ca”* channels, Ca® ATPase and th lowatlimny
Carhinding peatein calseaquisstrin, Tramsweerss tubales o7 lubnles ) 1.4
tryaminate from e srcolemm (placmn mmmbcamne ) ane assoy ale

and coues Ca’ releass mom the sarcoplasmic reiculum 1see Figu

epelanzaton of the muscle sarcolemma ravess down the T tubides

e
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Elecing mpuie rraveling along muscle cell membirane (sarcobsmimal from motir endplate
ireeirmrrmescnliss fere tion ) andd then along rangyverse tubules affects sarcoplasmic reticulum;
1o friniate comlvacthor by roswdng™ action of cross biridiges, shiding

il extrision ol Cg®*
ilaments past ame anothe)

Ficure 3.3  BExcmanos-Conrmmacmion CoupLnG

[
hndges

Skeletal Muscle: Excitation-Conlraction Coupling |

£ b harcoplisink

reticulum

Irvgauibses from mmtor neumaps release acetvichollie (ATR @t the few
remmiuscular junclion. The ACH meceptor on the plasma menbseane ol
thp rvuescie fier 153 cation chunne| that opens wiws i binds ACh As
exmmarethilar Na' eoters the cell theowgh the canon channel, the mem
bitane depolimizes ancd an actlon potertial & generated. The action
poteEtial speeade acriss the fibee ane Wavels dov speclalizsd g
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ey 8 e tieprnipal cistormae of the sarcopilisme rety ukes (S5 S
tine spreading wave of thepolarizatitin dlong the T tubide s T
rededse lom (e SE Oithier regions of the SE aba cortis e 08
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Skeletal Muscle: Excitation-Contraction Coupling 1 MUSCLE PHYSIOLOQGY
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Fioure 3.4  Muscle CONTRACTION AND RELAXATION

Ihe

elicirg ol the wctin aned svosin flaments past one anather sesilts b contraction, This stiding s & e sesal of the ovelieal binding (oross
bricze formationy ol actin and mvosin
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Ficure 3.5 BiocHEMICAL MECHANICS OF MUSTLE CONTRACTION

Thies contractm of the myofilaments mesults Trom the mivraction o i Tropomin s cesely assotiatal with ropomyosiny and when |}
swtbry genel ervymsitn I phes eeslinge shate, Bvpdrsin e peeeventied fromm e Fnedid Ca®', I wckiergaes. an comformatisnmal <haemge that moyes the
stergy with actin bocause the resulaory preilein EFuapaesly iy dakif i piviers livapirtiosin amnd seposes the nyvosin Piucdivng sitiss eny thas et -
figss thii= prvoiredinehin g -sites 1 the actin filament. Wihen Ca®' impt,

reelirgged trovem the S8, iy binds 1or anothe TEELHIEITY [IFrslanry, b




Shedetal Muscle: Length-Tension Relationship
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MUSCLE PHYSIOLOGY
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Sapmmation of Muscle Response with Progressive Frequency of Stimulation
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Ficure 3.6 GrRADING OF MUSCLE TENSION AND LENGTH-TENSION RELATIONSHIP
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MUSCLE PHYSIOLOGY
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Ficure 3.7  SCHEMA OF STRUCTURE OF CARDIAC MUSCLE

Cardioc muscle, ke skelesal muscle. s strated in apgpearance, reflect
g the presence of the regularly amanged actin and mvosin il
roenith. Cordine miuscle fiers are branched and dlectically coupled
bon i amither by gap junctions, which dare loratoch in the nlercs
Lated dises, Thee plasmie masmbirana i the cardiae cell imyacyie) can-
tains transverse | T wbules ke sheletal musela. Howsaor, (he sa-
coplasmie reteubem s ot as elaboeate as i0skeletal musde, ond
dyads | rathwer than trwdsh are formed between e T ububes and sa-
roglasmie reEdic e

Excitativny contrastiom coupling in cardiae migscle s simila s el
o skesletitl musce. a5 s this process of crossbridape Fomathon amd
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Cardiac Muscle:; Structure

Capillary Myotibirie
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THin Marmeil
Thick Hlament

cwvicling Altbough ivrmcellilar Ca® bevels comrrol contrction in Baoth
sheteta| and cardiac mwscle, there are some imponant difirences
Sketowal muscle contraction s dependen on the rebease of Ca'" froan
ihe sutcespasinie mbiculiom, and changes In extracellidar |Ca® | do not
ajapwresciibly atfer the streagih of thes shelebal nscle contection, in
contrasl Cat” entry into the cardiae myocyte mom the extracellulu
Muied s necessary (o the release of G froin ths sarcoplaemic sl
hirm, el remenval of extracelular Ca* will decrease the force of con
traction. The rote s lore of conmractiom of candiac mveovies can be
ferpased by Fatlemerge agonise

FHadvenergic agoniits do nol lave these eilseis on skelety) muscle




smooth Muscle: Structure MUSCLE PHYSIOLOGY
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Ficure 3.8 SmootH MUSCLE STRUCTURE

whyfibrils are not foune i smooth mesole celly, hsteal, sctin bla ety of axtracelhda Cas ot b coll - Smnsth musclo wsyves 2 wide
renar 18 airi anchesed (o the phasma memiiane and o dense bodies rafge of tunctions. even within e same onear, and s capable ol
withm thar cytoplasm. Myosin interachion with the actin filaments chamging s morphology as crcumstonees demand (eg, hvperim
causey the c=ll to contract. Smaath musche cells dis nol contaimn ey, or in irstances where the romber of gap jimcinns changes)

Tiubdilee [nsmead, coveolae serve 2 gmdlar tumetion anel ape 9 sies for
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Smoath Muscle: Excitation-Contraclion Coupling
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sale: Bxatation-Contraction Coupling

HART 1.1

COMPARISION OF MUSCLE STRUCTURE AND FLINCTION

MUSCLE PHYSIOLOGY
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Volums Distribution
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The cardiovascular systern conssis of the hean, which pumps blood
fribe 1 pulmoriery circilation for the sechange of 0, and €0 amil
bromer (he syt etreulathon s supply all orhier tesues of the body

Al rest, cardine outpult e approsmately 5 Limin in both the pul
meaiary and svslermic crrculatione The amicoml o Bogd bow 1) 1as
a percentage of cardiac oatput) and relative percenibge of oxygen
ulilanion per mimute Vo, o vanoos organ systems s snown tor the

b6

resting state. The systeric cocabalion s arranged moa paraliel raston
(hrain, heart, gastrointestinal tract, et ). Hased on metaholic neesd
arned chemancl, Ladh ) anel Vi mmay be adjusted. AL sy oo Hnme
rmverst o e Bleod velimue resicdes by (hy vedins (64950 anel i oedurme)
o the ringhit sidle ol the bearl. Vascolar resistance s pirimgriby a Do
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Body Fluid Compartments
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Ficure 4.2 BooDy FLUID COMPARTMENTS

CARDIOVASCULAR PHYSIOLOGY
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Total hody waner iealeulabed Toe 4 605 fivichagl) is cdivdeded by the
e menibrane of cells ot b compiarmmesnts: iriracetlidar
il siskracellidar Buid The capliliry wall subcdivides the extracetiila

fhiiel imter plasma (within blnod vessals) and intersirtial faid, The mtes
stittal fuid includes not anby the fluld surrounding cells B alses fhuld

Irr bospe and dense commective (lssue
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CARDIOVASCULAR PHYSIOLOGY Structure of the Heart
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Ficure 4.3 StrucTure ofF HEART

This interor view of (he hear) shiows s four chiambens, valves: and and pumps 3t into the systemie griulatlon. The wiork of the lell ventel
sepiti. The nght side of the heart receves blood mom the systemic e 3 significantly greates than that of the rht ventricle, and its walls
cireulteryand pump it it the pulmonisty orcolation. The left side are correspondngly much thicker,

arf thee heart receives blorsd redurning from the puimonary cireulation
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Comduction Svstem of the Hearl
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FIGURE 4.4  ANATOMY OF THE SPECIALUIZED CONDUCTION SYSTEM
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CARDIOVASCULAR PHYSIOLOGY

[5A) nocke, wiich serves ol th Upacermaker” of the heart. Impalses

arg conveyed o the atnovenorcular [AV) node and then to the comy
myacardium and spedalmed conducting celks that do niat contract racnt AN bl (el Hisd. Frosem Beere, the action potemtlal spreadls
rapiciy thromegh the venteicles vig flve bl amd lofit bundle banches
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CARDIOVASCULAR PHYSIOLOGY Electrical Activity of the Heart
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Ficuge 4.5 FiecTRicAL ACTIVITY OF THE HEART

The normal pumping of blood throegh the chambers of tho hoant

and \«; which depolariees the cell, and thereby Increases e hear

reiguires the precisely timed spread of action petentials through the ram. Parasympathetic stimulation mcreases ), which hyperpolanzes
heart's conduction systemn ored the atidal ane venfricular mescle. The thie cell antl thereby decreases the heart rate, The ventieular s
raie of [He heartbeat is cet by spantaneously generatisd action pelens  action potential bas o prolongsdl deproladzation pluse resulting &
tiats in the cells of the 5A node, The ireguency. of SA node action Ca'" inflii This lmy plareay phase prevents etamy of cardiie oo
peitesniilisds e repulates] by the autonomic nervous system Sprnpe: rle gt very fugh hearn rites

thatic stimiulation of the SA node imemedses | (principally Na® corrent
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Hectrocardiogram: |

Marmal Sequence of Cardiac Depolarization and Repalansation
and Derivation of BCG
A_ Imputse origin and atrial ¥

depolarization
lirpaise ofginates a8 SA node, and

e Cl ilepacHanxation spreacls oves
itriz, resultmp moelectrical voctol
His

efliactioeg in

tliret el '|l'.‘II|-'|.I||| 'I'|||'.|||'|r

CIUS s W aroh | gk

Fia

1 tracmng m leackk | and aVF [P wase) i i
d_;_;,.-f"' b ' '
P T X T -_,_,.,—-'"" Regaoidinge dxie ol
Resultant vix:tew lizadd | (horizontal
ol electncal gt to bt
_'_'___,.,--" VEATV T ;
i _.
" ™y %l e~ Wecording mas o
'--_ " |e=arl aVF Iverteil
L~ ! / Aot
. . -.I
Liza] &V
p
. B
B. Seplal depolarization
Afror beied dlelay at AV mode, impulse
Fal VB T -\|||||-i|.-_...-r||._|-|:.‘||;_':.' Y Lesad
and lefl beur Jhe Licarichiss w1 e ar ! f‘h . .
-EI'III'I'-':-I|.'rI ST, AN E mavorAr Hia 1 '|
bareration whib electiical vec | {)
iliees el Do ekl @nd dhevwroacand]. This ....,,_,||_
in smatl megatrve §dowmeardl deflecion
lesaad 1 000 s anid [ | Ligaared)
defection in lead aVF IR wipon
2 it
.-H""F"- \.\'\
- * Risermilihg gwie 9
.-,-"'f lzaid 1 4l aearlennyal
Eeculiant vector | uht b jet)
1 i elecmoal
' f.#" activily |
S — Bt ax W
= sl AVF riasit]

AW

Cammon bl Kight and et

ol Hi biomelie b T

FiCURE 4.6 CARDIAC DEPOLARIZATION AND REPOLARIZATION PART 1
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CARDIOVASCULAR PHYSIOLOGY
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CARDIOVASCULAR PHYSIOLOGY Flectrocardiogram: 1

Normal Sequence of Cardiag Depolarization and Repolarization

and Dervation of ECG (continued) P I Lead )
. Apical and early ventricular depolarization \
Impulsé continugs along conduction systen, causing 2

depatarzation of apical ventrcular nyocardinm will
bt v tor divecied dowrmeeaseed and ro left, Thiss
resnlbe i large puositive (upwvard| defiectiom (R wavel
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As depolarisstlinn progresses over ventricles, vector I | 0
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FIGURE 4.7 CArDIAC DEPOLARIZATION AND REPOLARIZATION PART 2
BCG contimued. As the apes of he wiendrie lies oonbradc s, o langs the wenirivular walls, causing the 5 wave of the ECG tracing (pane

ppwvand positive deflecthion of the tracng vields the K wave of the o
ECG (paned C) Then he wavie of depolarizition spreads through
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Hectrocardiogram: 1

CARDIOVASCULAR PHYSIOLOGY

Normal Sequence of Cardiac Depolarization and Repolarization
and Derivation of ECG (comtinued)
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Ficure 4.8  CARDIAC DEPOLARIZATION AND REPOLARIZATION PART 3
ECC continued. Onoe fully depolanzed, electrcal activity ceasesy genetatmg the T wase of the ECG wmacing (panet E) Panel F =u ;
briefly {the 5T segment of the tracing), and then repolanzation nzes the sequence of events 0 myocardlial depotanation =
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CARDIOVASCULAR PHYSIOLOGY Cardiac Cycle
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Cardiac Outpul: Pressure-Volume Loop

CARDIOVASCULAR PHYSIOLOGY
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Coraonary Circulation
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CARDIOVASCULAR PHYSIOLOQGY
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retluced (low velocny in the capillanes facilitates the exchanses of e
ieds @nid murtnents across the capillary wall by allowing sufficient 1ime
Fol diffushon o ocoun Bared B Neormally, o ferw through masst of
thi wasicbine system b larrinas, The escapitbom i 4 the root of the
aorta. However, in pathological conditions {(e.g,, lesions of the heart
valves, narmowing or partial blockage of vessels), turbulent flow
oerurs anid can be heard with the stethoscope as murmiues {in thi
hiatt] or bruits (in vessels). Lisiinar Bow rechices the pressore gradi
el genselie] [0 propiel the blood through the vescal
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CARDIOVASCULAR PHYSIOLOGY

ANFP

[ Mire

Endunthelial ceil

Control of Arteriolar Tone

Vasopreser VA LIE)

Ceprumtricd

Prostacyclin
PGy

S

I redeatbadin

Shiesar
stress

Shisar shress
I Istarmine
Acetyhcholine
Rraglyvklisii
Purmmesdics (e AT

FIGURE 415 CONTROL OF ARTERIOLAR TONE

il sbveen shieege
Cytokines

Thirmmbn
|. Perkins
L

B

Smiall arteriiles are the mdjor delermminants ol the mesistanc s of e
vasCular sysheml. Hl?ll:"-ﬂ!:l'_" of I'Iﬂrf'l.'l‘ll'll:'ﬂh."l'll!' oy 'S‘p'ﬂ'IDJThE'“E FEves
conribntes o the resting tone of the smootl moscle cell and, with
thitreased sympsathetho firm forther incrsases tone. Crmuliting hor
rrivareees spcky as atrial natrivect paegtick |ANEL angliotension 1AL
antl vasopressin LADH also act on the artevial smooth imuscle cefls m
alter thedr 1one. Substances prodluced by the sndoibelial celld in

g0

papieinns B Dot il Backors (g shear stress due (o Dkaodd Dowing
through the vessel and acetdcholne released rom parasymmpalbeti
nervirs et on the sdiacent anegal smoath nesde colis to modulate
fhisser trarmee Thee surfece of the smdothebal cell abso comtae
anpintensin-conyertiog enzyime (ACEL which ks necetsiry la conven
ihe ingrtive angittensin | (A molecule 1os active foome Al




culation

Artenile Capillary

CARDIOVASCULAR PHYSIOLOGY

Yenule

F==3mm Hg

lig= Wy 1P =) =i, —will

Po= 10 mm Hg

Chistance along Capillary m—

Lvmphatic Flow

=8 mm Hg
I B mm Hy

Lymiph vesssl

(1] Arterinle Wil
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CARDIOVASCULAR PHYSIOLOGY Circulation 1o Special Regions
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Short-Term Regulation of Blood Pressure
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Lirway Structure: Trachea and Major Bronchi
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Serway Structure: Epithelium
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stechanics of Respiration: Surface Forces
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RESPIRATORY PHYSIOLOGY Mechanics of Respiration: Airway Flow

Laminar flow corurs timlinly Turbubent Mow odoes ) Iransitional flow ooours i
in small penpheral sivsays Figh Mo Fates i iracties Liegesr airwayy, parmicilarly at
whete rate of airflons anil |,||:|;|'r wrways Drving biranches and at sites of
through srmy airway 5 o PreEssipe e g upe el l1 narnning. Lirmelrsg pressure
L¥riving pressurs S sejuare of fiow and] is % JacEr i fo faeath wias
propoeticeil e gas viscasity clepareind tin gad ety tloyersity arud gas ooy

Poscuille’s law. Hesistance 1o laminar N is

mversely proportional 10 tabee saclius (o the 41h FerwyeT

arl directly proporional o leogih ol b, Wi

rardive s halved, resistanco s increased 1600ld, 11

driving presssure |5 constant, fow wdll Lall fos o

sixtaenth. Dinbling leanth only doubiles st e b

driviig pressure w constant, fow well fall 1o one hal Resmance — 16
Resistance ~

—— — + — — — T — e ) e ——
L= 2~ L= -
e : il b — -
o Aaw oA
= — =5 P b
Rissdstai o— F Resistance ~J4 -I
Ficuke 5171 Airway FLow
Asrilow through e lege atraanes of the lung 15 torblem ard s - it resditiang e tor pirflow is the didnmeter of e alvway, because
-Im'i_":"._r'ﬂ-w.ly hizare] with = -u‘!—']|':||-_'u:|_|;|_,'|E I8 F'|r1_',JI_|s. ;..uum_|_\.-_ Ldrmma reEsrstAnCE wirries g e oot sosesr ol U mackius

. e n
o " morpsgrnrsnity m ahe small airways This miajor lactior Hal deter-




sechanics of Respiration: Flow-Volume
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RESPIRATORY PHYSIOLOGY

Intrapulmonary Circulatios
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FGURE 513  INtRAPULMONARY BLOOD CIRCULATION

Blood lom the right vemoele of the heart perfuses e luns coillect the imygenated blood sl retien 1o the leftside of the
via the pulmonary artery| at a refatively high rate Lipprasimately heart foy cistriibutios Wy Uhe systemic circalation. In 2 narmal resting
v Lsmming but under low pressurg (drveng pressure ol abou adull, the lunes contain about 73 mb of Blood disirbued varalil
o High Pulmiciary capillary plexuses envelop the alveolar airoms e vasculature

sce, where st ol the gas e hamge ocgurs. Pulmonary weens

102




The Alveolar Capillary Unit
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ventilation/Perfusion RESPIRATORY PHYSIOLOGY

A. Conditions with low ventilation/perfusion ratio
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RESPIRATORY PHYSIOLOGY Pulmonary Vascular Resistance

Effects of chemical and humaoral substances
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0, and CO, Exchange and Transport RESPIRATORY PHYSIOLOGY
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RESPIRATORY PHYSIOLOQGY 0,/CO, Exchange
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Csatrol of Respiration

Choemical Control of Respivation {Feedback Mechanism]

RESPIRATORY PHYSIOLOGY
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