IVTFEOBDYCTION

See 2

ANATOMIC PLANES & SECTIONS

Ch (1 Goder b boar body planes and elaied seclions
# Bhe hody m'wery light coidrs. 2] Takeogre nol b0 ool in
araas matked by “do Aot solar' () symbols

Study of the buman body (armtomy) requires-visuaiization
ol infernal Tegions or pars Dissection (dis; apart; Sect-,
£l 5 the hame given B preparing the body for infemal
nspecian. Qne method of digsection permils coneislant
wsual arsntation by cutting e body inloparts or sec-
flons. dlong fixed fines of reference called pancs. Two of
Iharse plarias are oranted along The long &xis of he body
or body parl, one perpendicutar (o the other (longHudinal
sapticngl The third plane = orented perpenr'.imtl.nr G ar
a0rass 1he Iong axis of the body or bady par (Cross sec-
thon). Such plames ave application in medical imaging
gludies, suoh g8 compulanzed lemography (CT) and
magnaric resnnance imaging (LRI Here the body infa-
ar s imaged a3 computefized Vsfices of tha body n
ZAQINE|, coronal @nd IranswErsa planes

Bapterin:

Mediar: sechon ihrough 1he: IRora

RAmlasiicr §

Saqiial sectian through tha [horax

MEDDAR)~

The midtine; longibudinal plans divnding the head amd torso into rght/ et halves:
The presence of the veriebral column and spiral cord s characieristic of he
madian piane of the torse. The median piang is 1he middie sagital plang

SAGITTAL:
The longitudingd plane dividing the body ints @l and righl paris 11 is paralisl 1o
lhix median plane and may be appled to the heso, 1ors and limbs,

CEREOMAL, FREOMTALL-

Thi lengitudinal plane dividing the boody ina equal or unsaual fran! and back para
InET-and MR the lerm “coronal” 45 used by radiclogisss.

GCROSS, TRANSVERISE.

The karsvarss plans divding the body or body pars iMo upper and iowor segmants
This plane & & cross sechion perpandicularnto the \ongituding! planas. Transwersa planes
of the body, called axigh or rangaxint saclions Dy radiologists, S commanky Sean in

CT and MRI studies of the body

Coronal saclion throwgh the heao

Freinraat

Crpes section thiough tha abdomaen

L




INTREEVETICN
' & BIREEETIGN

O (1) Use tright or dark colors for amghaszis
(2] Cobor e Smows bl not e Fustalions

Tarms of posilion and direction describie the
resstionship of one organ (o anoiher, usually
alang ana of fhe thias body planes dlustrated
i thegrevous olate. To avand confyson, these
berrmiss are ralaled ta Ive standand aralomical
pesiion body standing erect, limbs exlended
paims of the handa forward.

CRANIAL, SUFEERICRy
RESTEAL.
Theesi [enms reled 1o & SirUCIure being closer
g the head or higher Ihan anothar structure of
i body. See the. quadruped in ihe righl cofmet
fer a reiated application of the lerm Vsranial "

ANTERICRBy VEMTREL-

These fanns refer 10 Sthuciue Bamg mone n
frord than anpther straclure in the body Thea larm
"anlenor 5 preferred See the quacruped far
another applcalion of the famm “wenirl

PESTERICR, DOBSAL:
Tnese lerms refer it 8 SIuctune Daing more i
tack thae anofheer Siruciue in the dody The lerm
“pustenar = preterred. Sea the quadruped far
anotheer wpplication of the torm “dorsal

MEE AL
Tris term refers to a strugture thal is closar o ihe
median glang ihan ancihee struciurg in the Doy
Wedigl” s rmf synomemoes welh Ciredian

- LATERAL:

1 Thiz term refers o a structore that e Turter away
L rom e median pEne 1nan anciner structura in
|

ihe body
FPREONIMAL-

Emgicyed only with refeesren 1o he limbs, this
1B fefas 15 & SUEIUrs heing closar ic ihe
median Slane o rool of e limo han anmsber
siniciure in the limb

BISTAL:

Emploved only with refarerice to the limbs, thiz
1ETm R 10 & SITUCIUNE DEingG furiher avay from
e madian plane or the ootal the imb (han
BRCIner SiroEtune i ihe limo

CAVEBAL, IMFERICRE-

These jerms refer 10 @ siruclure being cloces

10 15 et or the doweer padt o the body Ban
Anoinar struciues in-the bedy. Sae the quadnspad
h Tor & redated application of e e “saudal ™

SUFPERFIGIAL: BEEEFE.

The term “superficial” @ syronymous with eder-
ral and i erm “oesp” with intema Aalaed o
e reference poit on the chsst wall structure
chyeg i the surtace af the body & supericial
structors fariber asay om the surface is deep

[PSILATERAL: CRUTRALATEREG.

The jerm "|psialeral” means "on the same sde’
(im his-case, py ha relerence poind ), 'conira-
{aleral" means ' on the opposile side” (of the
fEfetance poent)

.J_-"'_H_"\-n.-_
Vi D
e W
]

|
Heferance poin

ﬂ &
¢/ QUADRUPED “—

The guadruped presants four poirts of dirsstion
head and (cranial) 18l end {caudal), bally sins
(vartral). bachk awte (dorsal). In the biped (g,
human ), iR weningl sige & Alan gnierion the dior-
sal side & alzo posieron tha cranEl end 5 also
BUpanion, and e Caudal and s nierion




0o CRBAMBATION OF THE BEBY

THE CEVERALIZERD CELL

G Coles gray e vanaty ol ool Shanes a1 uppar 0. Liae lgntest ool
peg b A B.C T, F and & (1) Smail circles reprasanting ribasomies {H)
are loynd thinughoud the cyloplasm (F) and on the rough endoplasmic
rEveLILm {50, coior thoss lrges wreis, including tee dbosomes, first,
and than aojos ager the fDpsormes 2iain with @ datkar colne Each
arganalio shown is just one of many found in the iving cel

Finronias!

Epinaty

e bioad

CREGANELLES:S.

GELL MEHEBAME.
ANCREVILL

WYCLEAD MERBRANE:

WUELEOELASHD:

DUCLEOLUS:

CYTOPLAS-

EHDOPLASING BETICULY
SMOCT Ny BOWBNMs

BIBOSORIE

EOLE] COMPLER:

MITOCRONBRION.

VACYGLE / PINCCY TOTIE
VESICLE

LYSOSOME.

CENTRIOLEx

MICROTUBULE

WIEHE FILAMERM T

CELL INGLUSIOM.

The call 1= he baso struciura: and lunctional uni of all lving things
Living things are charactered by the abiity o reproduce and grow,
metabolizs (ransiormation or production ! consumeton of ensrgy), and
adapl o imited changes in (hair iIfemal and exlernal anvirmnment. Body
sttuclurs lacking thess charscienstics, such as conneciive tissue flbers,
{g mat congidered toba “aliva.” Body structure more complex than a cell
margees pf a caliaciion of celis and their procucts:

The aclivilies of calls constitule the Me process, and include ingestion,

agsimiEnon, ang dgesion of nuinens, erd excrehon ol tha resido
respiralion: synikess and dagradation of matetials; movement and
swcitabllity or responga io slimull. The impaimment or cessation of s
acliviies in normal cells. whelher caused by Irauma, mfeation, tumers,
degenaration, 'or conganital delecis, (s the basis of & disordered of
EESRSE PIOCESS

Tha chemical comonsiion of & cell 13 genserally abioul 15% prolgin, 3%
lipida, 1% carbobydrates, 1% nucleic asids @nd minersals, and B0% water
{iy velumel These compounds are integrated Iogethar inlo organanes,
ihe weorking comoonents of the call. The Sasgic function of calis 1510
produce protemn, the atracture of which is delermined by DNA Tha
manifesiation af {his acibaly & the chaeclensic functon af he cell

(e, Yormation, repar. and breakdown of structure, secrafion, absorplion,

cortraciion, conduction of sectoechenicss inpulses. and so on)

Call mombrane: tha limitling membrane of the call felains irennal
giructure. permits exportElion and mpodaticn of materss, Composed
primatlly of lipid and protein. ard a smaler amouri of carbatydralo

Micravilli: fingar-| e exiessons of the oell membrane covaring e
free surtacs of cearlain spilbalsl cells| (hey increase the surece arsa of
the gall. enhancng searstion/ absorption

Muciesr membrane: POfoUE Memrans of smilar consiracon (9 e
cell membrane, the limiting membrane of the nucleus, separafing & from
he ovicplasm, regulales passage of malsoutes

Muclsoplasm. the ground substance of the nusleus, comaining the
chramatin o thin throads of genelic material {ONA and refaled prolin)
During call divigion, 1he chramalin transiorms nlo chromesomes

Muclsabus: & imass of angely ANA (Bnd some ONA and profeing @n the
nucleus produasing unis of AMNA which sombirg in 1he Cyippiasm ta-anm
rhosomes.

Cytoplasm; the ground substanca of tha coll 1ess he nuoiss.
Containg organalles and nclusions isted below

Smooth/rough endopfasmic reliculum (ER). mambrang-ined tubules
o which ribosomes may bo atteched (rough ER fattensd tubules) of not
(amaath ER: rednded fubules). Roagh ER is corcarmed wilh rensport of
protain syrthesized &t the ribosomes. Smoath ER synhesizas oompiex
molecules called steroics n some calls. stores caltum ions in Musdcka,
preaks down fosans in liver

Ritosome: the sile of protein syrthasis wheare amine ac:ds-an
atrung In sequence as drectad by messengar BRA trom the nucleus.

Golgi complax {lalilened memprane-lined sacs which buo off small
vesiclas from the edges; solleal sacrelory roducts and package nem
far expor or call usa

Mitochondrion: membranouws, ablong Structure in which ihe mnmner
membrana (s convolied ke 8 maze, Ensrmy for call operalions &= gin-
erated here through @ complax sancs of reachons Delwesn oxygEn and
praducis of digesfion

Vacuoles/pinocytolic vesicles: mambrane lned conlainors which can
miesge with &he anather or othsr membrans-bned stroetues, such as the
cell membrane. They tunction as transporl vehickes

Lysosome: mambrane-lined conlainer of enzymes wilh greal capacity
o break down structure, espetially mgosied loregn subistances

Cantriaky bundia of microlubulesn the. shape of 2 shoft barmal
usually seen paired, perpandicuiar 19 ons inothe: They give nss 1o
gpencies usad by migratng chromatics during cell civision

Microtibule: microlitules are formesd of prolgin and provide siniciural
support for ihe cell,

Microfilement microlilaments are gupporl strucieres lermed of prolain
differant fram ikal of microtUbules In skelElal muscha, e protaine aotn
And myasin sre scemples of Win aed thick microftlaments

Call inclusion: ngoregation of malsrial within the cell thal (s not @
functieomal part (organelis) of he cell, &g, gcogen, fal, and so on



0, CREANIZATION OF THE BOEY
EELL BIVISICN / ITESIS

CM Lica tne cobors you osad on Plate 3 1or el geoimag ion 40 the ned. (21 Coaor gray the romea of
et bane, nuohaar METOIERE, NLOMENLS, and cen aach stags and I8 appropriaks Arrow o progiie SEkom,
siihe Lot those Kiles an (i pEle Een IR e Mot bl in inforphess, tho civomatin materia:
prevle ster labiets may baoilffarent Lea conbrast-  wdihi The (ibciear reambrane (&0 8 fheead-kEas
ing-oolors for E-E2 and F-F¥, and g¥ay far B-D' 1o stila! coinl var ine entire arsa with the Bpproptisa

Bre d

distinguish Tha ‘affer from 1nGase Wi the conirasting  color Nota (&l e staning chromatin (0° in nkar- ".-'-’ i
cokars [1) Brgn with fha cell o intephass, reading . phase)is colorad ditarenily in thie daughter callk .f-"
he talates textand compleling each call balore {2 F2 il 1 e same chiomatin J f ﬂﬂ}ﬁ’{?ﬁ}@ﬂ]@@gﬂ.
| ==
N

EELL MESROBERAME

MUELEAR MEMNEBREBAVE.

WYELECRLUS: p

@Gﬂﬁﬂ@bﬁ‘ﬁ@ﬂw "

@Eﬂ@ﬂ@ﬁ’ﬂ@#@ﬂﬂ@&?@ﬁﬁlﬁs v
EMBEMUET 1=

@XIE@R AR -/ CHEBROME SERIE-
BEEONET I

CENTHEOMERE:

CEMNTERICLE:

AST=ER3:

SEINBLE

T aBAY to reproduce ils lind 13 8 characenelc of livkng things: Cells
reproducn na process of duplication and aivision calfed mitgss. Epifhedial
and connective cells reproduce frecuently. matura muschs calls nol 5o fre-
guenily; mature nerve cells rargly it al all Crearastive milnses may rasull in
(e (ormation of an @ncapautaied o uncontrolied milosos, S8S0CERD
with ifvasiveress and melastases, & called cancar.

As (ke main colluldr changss during milasis ocowt 0 e nuclEus and
sirtounding ares cnly these parts of the el am [Higatraled here Wi B
showing hars hiow the nuclear chromatin {dituse nestwiars of DMNA and related
arevaing, ance duplicaied, pranstonmes o 46 chromosomes which divide mio
patred sibunils {52 ehnamalids), and how thase chromatids eparsie and
move nko opposite snds of the dividing cell forming ihe 46 ohrmmessmes o
mach of e newty lormed daughter calis For clarity, we shiv only 4 pairs of
chromaiids and chromosones. The phases of Ihe ohsmread nuciear changes
during mitosis 818

Interphase: the longest pariod of fhe repodUCiive DyCe:; the phase betwaan
succEasive divisions Duplication of DRA (in chromalin| accurs during this
phase. The dispersed chromatin [0%) ke &3 natwork of fing fibwrils. mod wis-
i g8 discrete entiies in the nucleapiasm The cull membrane, nicleus, and
nueieoius s ntach The ceniriokes are paired and adjacant e one another &l
png pola af tha call

Prophase: (he dispatssd cheomatin (D®) thickens, snorens, sl coils o
ferm condanssd chromalin of ChfOMa30Mmes (0%} Each chiomaaome
songists al 2 chrometids (E and F) connected by a cantromers {3} Each
chromatid has the equivaiant ameunt of DA 0f & chromaosamsa in the |attar
part ol this ohase, ihe nuclear mamprans breaks up and dissohes as s
tFe nuokeolus: The centriokes, having dupicated dining iefphace, separale,
gath pair going 1o opposlie poles of the coll Thay praject micTolunuies
palled asiers.

Metephase: strands ol spindis libars project acas the gall centér irom
aired centricies The chromalids attach o the-spindle e at the ceniro-
mara, and line up i the oenter bl {46} on one sido, ket (46) on the atfer

Anaphase tha cantromercs dyvide, each daugnier ceniromers atiached ia 1
s chramatia Eseh centromen ks drawn 10 fhe ipsilyieral pole ot the call {,
along tne rack of the spindle fioes antl taking e chromatld with it The sepa-
calad chresmatis now constiiute cheomosomes Anaphase ands whan the
QEUher Chromosnmes arfive Bi thedr respective poles (46 on each e

Telophasa: hers the call pinches off in ihe certar ioming 2 daughtar cedls,
ggeh idaniical iz the mothet cell, Tha cytoplasm and ongansias had duph-
caled parlier gnd e segragated gach into ke reapeciive newly-Ioming
celle As the nuclavs 15 1econslifuted, and the nuclsar prigmibrane and
nuscleaks reappear in gach naw call, 1he cheomosomes fade inlo dispersed
chrefmatic and the cenframeare disappears. Gomplala cleavage of ihea parenl
call into daughler calls lermirates the mitniic process Each dauphter cell
aniers inierphage 1o stadd [he process anew The pracess of cell division

errves lo inorease ol numbars. nol changa callalar content {w@mm @@&,&EE—

b




0o @REAMIZATICN CF THE BBy

TISSUEBS: ERITHELIVD

GN: Use very lghlaolors (nroughaut, 1) Golor the arross poantng o tha leeahion
ol 1he apithebal BEE0as in |Re By angans

Triere are howur basic tissuss of (he body: epithedial, connectra, musale, and ner-
wise Epithelial hesues (epdhetium) form e body's surtacs (skin), the surfaces
o' |he body's cavities and their contained viscera glands, and all lubular angans,
&0, dutte and vessels Nesroepinela convey Sensalions. Epnneks are arrangad
irta single (simple) or several istralilied) tbyers, their calls are baund togethon by
spaciahizad Thare and sulistances (£.0.. \he basamant mamprane). Epithelial tis-
sues are generaily sensilive bul avascular and receive their nutrition by ditfusion

SIPLE EBRITHIELIVRD

Burace Nssee ldnclicning in filration, diffusion, secretion, and absorplion

e 'l
SCLAMBYUS:
Simple sqguamous epithela lise the hesrl cavities and the nlernal surtaces ol all
blood ard lymph vessals [endothelia), the alr cells al (ke lung, fillration capsulas
and thin Iubules ¢ e Kidney, 2nd the major body cavities (mesothelia). FRapd
diflusion of gases in solulion are charsctesistic activities in these oolls,

BUEBOIDALs
Sinphe pubsidal spiihelia are genesally secreiony calts and maks up glands
fvmughout the body, ubuies of the Kaney, Ermingl bronchiolas ol (he lungs,
and ducts of e reproducine racls:

GELMRDOVAR
Simpie columnal eaithelia fine ihe pastromtastingl iract and are conoemed with
sacretion and absorption Ther el (apesl) surfacs may be covarac with fngar-
like projactions ot cell membrans catled micrivill, Mofessing Ihe cail’s surlace
area for secrelion/ shsorplon

PSEURESTREATIEIED COLURINAR
This tigsue conssts of sampia columnar cells bunched 1ogemar with ragLlarly
plaped nuclel giving the appearance aof mulllple cad layera. Howaver, aach of
thi calla is atfached 1o the basameant mambrane, This lissue lires ducls o the
reproduttive fracts and ar conduction pattways of the resaualony iract. Thay
attien sxtitil cilia on their free sirfaces @nd contain unicoliular goblel-shaped
iseoretory) cells. The dilia collectivaly move sdftach maletial by virlue of andie-
Eling powes ElrnsEs

STRATIFIEED ERPITHELIVD -

Srratified epdhaia are genérally resistan to damage by wear ond lear beoause
al ready replacement of cells Passive difjukion ihrough thase layers is slow
nnt impossibs

STRATIFIED SQUAMCYUS:

These igyars of oolls ling the shin, aral cavity, pharym, voos folds, esophagus,
vagina, and anus The basal cells are oolumnar end germenal. The outermas)
gyers of oiin epilhelia ere Sorous-like, ol desiccalad, nan-ruclegted calks con-
f@kning keratin (& ecisroprmeing

TRANSITIOWAG -

Mulligle ayers of callz linng the uninary tract In the ampty (centracted| bladder,
thi fitmmascuias layes is contracied dus o resling iension of muscle celks and
the surlace [yer of rounded cells is closely concentralod, Crisgling & Dumay sur
face, With clatension of the beadder, all tho eeds sireich out 1o fisrm & smooin, (hin
surlace. The bladder can store volumes of wring up o 1000 millilikers or so

GLAMDULAR EEITHELIVRD -

Glandukar celis produce and secrels/ excieke malerals of vasying composilan,
ag. swaal milk, ssbum, cerumon, harmones, 8NEymes, Bnc 50 on Specialized
contractie epithelal calls {myoepdheia) encouraga dischage af the glanduls
material

EP3@ERINE -

Excoring glands (gg. swesl, sebacaous, panicrealic, mammary, and o o) ariss
gsoulpocatings of epithain lining fisswe; ratain e duct (o tha iree surface of the
canaly OF 840N, and excrets/seciale somie sunslancs. Semrelory porlions may hene
one of several shapss (lubular, colled, alvediar) connacied o one or more discts

EMREEHRIIME «
Ennering glands anee &8 epibeial oulgrowins DU oS thsir cornectinns o ihe
surlane during devalopment. They sre nlimately associated wilh 8 danse capil-
fafy nalwors and secrete hair producrs imo tham. Sea Plake 128 1or examples of
thesd giands

s i
Barpament :
miArmbrana Supporiing

CONNECINS: g

= ARINN S8
nar

i =

CONTRAGTED




U, CREANIDETION SF THE BEBY

TISSUES: FIBREVS SSUES

G Lise wedlow lor C end S, and red | 1) Begm with
ihiee (1St ration af middiz islt and tha ralated Liies &
throisgh K5 The lifles and bordeds o he mecroscopic
seclians of dense regular /lireguar o1 (' FR) moeive
ho color of ealkgan {Fiak thal i 1% gormnan struo-
ture in path tissues |25 Do nol colar the rali

The tonnecive lissues (¢} connect, bind and suppert body struclure, They conslst
ab varabls numbars of cellg, fipers, and ground suostancs (fivid, viscous sol/gel, o
mitiaralizad). Al the mitressapic fevel [here ilusirated at about 800 & magnification],
connecive tissues range from blood (oadis/Muid), through the fibrous liasues (cells)
fibets fvatiatie matri) o ibe mone stiff supporting tissues {celisd fibers / denso malrs)
ol zarisge and mineralized bons. Connective Hssue can be sean al visidle Ieveis of
body organization as well, in fascial fayersal ihe bocy wall, tendons, igamants, bong.
grd go'on, Thie ptale inrodices the fibrous conmeilve [ssues (61 Droper)

CELLSE. FIBERS: -

FIERCBLAST:. COLLAGEN-
MWEYEROPMAEE ELASTIG:
EET GELL: BETISULAR:

ELASME CELLy
ST EELL: RORT BOSS
e SUBSTANCE: .

GCAPILLARY.

.-,, LREECLAR Gouls «

{pase areclar connective issue 15 charactented
by many cetls, 8 loose, iImegular arrangament of
fipars, and o moderataly vistous fluid mabis
Fibrobigsts secrote the libers and ground sub-
gifice of Mis tsswe. Mobike rmecrnotages emgul
cell debns, lomeign maller, and microorgansms
Faf ceils, staning lipids, may ba saan o amall
numbers of barge (@dpose lissue). Plasma ceds
soctole antibodies o response lo infection. Mast
celis comain keparn and other secrelory mod-
ucts, same ol whlah irliate allergic reatlicns

—_— when released Mumergus ather cells may transi
it leose lbrous Vesuss, ncluding while blood cella (leukaoyies) Colisgen (Hink-
ages of prolar axhibitig great tensiie sirength) ant eistc ftes (made of he
prolei elastn] ane e fibrous suppan elsmens in this issun. Relcuiar figoue ie 3
amalies Jorm of eolkagen, forming Supporing nedworcs around call groups o the
pinndd - forming fiesmes; the ympheid lissuss, 2nd adipose (issue The mafrx {con-
gistng largaly of waler with glyeopralens and ghnosaminoglycans i siulan) i
ihe infereeiiuier ground submisnoce in which ail of the above lunotion; ¥ is fluid-ike
i e Fhirgus lssue, Numetous capiliaes roam inroughaut this Usgue. Looge con-
nactive tssue found deep to [he skin i callen supericial lasca, subelilane s
tisaue, ar Wypodermis: 11 18 found dasp o tha epithalial tesyes of mucous and
sarnul mambranes of boldw argansg

@@ﬁﬂ@@ mmm &Eola #

mant) in the body, stading anamy used in gai

Denga, -'I'H]Q.JIBH',' afrangea magses af inferwowvan paliapeneus (and some Slas-
fic) fibers 0@ visoous matrx form eapsules of foints, envelop muscls tliEsus
[deap toscias), encapsuiste carfain viscaral nrgant (Iver, spleen, and oiliers)
and lafgely make up the desmis ef the sxin, I is impac! reistart (bearing glragy
pmnidiractionally ), conlnins few ceiis, and is minimally vasoutarnzeo

Lo et 1 -I|-\_

Fascin .

Agpregations of &l cells. supported by relicular and col-
lagienous fibers, and clogely assosialed with Dol DioDd
and lymph capllani=s, consiiiute sdipose Bssug, The sior
agei release of fal in/irom sdiptsa hEslo 5 regulates by
harmanes (moludisg nattitional factors| and nervous
sfimull. It s a source of lued, an insJlalon mechamcal
padding, &nd stores Tal-solante vitming Acipase lissue
i5 Incated primarily in the superdicial fasciae (largaly
praas!, butteck, arterar apoominal wall arm arsd thigh)
yelow marriw; and e surfacs af saros membangs

DEVSE D@@@@Eﬂ&“ @uiﬁ:

Dlansa, parallsl-arangsd. massas ol collagenous, ataslic fibes farm |igamanis
and tendons that are peweruliy resisiant 1o axially loaded lension foreos. y
parmilting some strelch, Tendons/ ligamants contain faw cells; lagely lbmblusts,
Elasic. dense regular ligamerts are found in Ihe postesior neck and botwean
yertebrae; ihe tendocaleaneus is the largest elastic etructure [IBndon or ligs-




0. OHEANIZATION OF THE BODY ?
TISSUES: SUPLEORTING CONNECTIVE MISSUES

B Lso e samme aolars e 45ed en e pravious plate fof coliagen  Use light calors ke 4B, G 1. and M, Camplats e uppor matarial
(B} erd elastic [EY Hedrs - Lisiea light fan or yellow lor F-and red for L. before ceorng thi bone section

The supioring sonneclive tssuss consis! of gartdage and/or bana,
@m?ﬂm au_“ Microscopic sechions of cartilags lesue revesl oalls {chandrocyles) m small

cavities (ECUnas) surraunted by a specialized, hard b Hexible matix
EH O NI RO CVATRED consisting of water slectrochemically bound fo proteoglycans and very fine

m @ colizgan fiers, CarEge & Auascular; it receives s nutrition by diffuson It
: 4B genemily doas ot repalr well efter injury bul doss replace isolf with wear, AR

Eﬁ]@mﬂfﬂ & g5 on joint suriGoes,
EELAEEEN EIEER  Bers is unigue for lis minaralized mairx (avetage bons is 65% minerl. 35%
[g['_f_l@ [ﬁﬂ@@{‘ﬂjg arganic tissue by waighty. Bore forms he skeleton of the body, il iz 2 ressr-

woir of ealcium; il acts a5 an anchor for muscles, lendons: and figamants, 1
hiagrbors many inkamal vecara, Including 1he cenirel nervous syslam: || assis!s
in tha mechanism of regpimation, and s a centes ol bomd-forming (hemopoi-
flicy) mitivity-and fal starage.

HYVALINE CARTILAGE:

Hpaline carilage is & Nexitls, svascular, ingensitive, compressibie caniage
charsnianzad by tiny pores, lls major significercs is covering bone ends al
synovial joinks (articular caritage). Joinl movement enfances AUIMEON of ihe
1-3 mim Irick articular cartitage, oy pushing synaviad Tuid through the podes.
Hyaiine carllage also supports ke nose. coatribules fo'fhe nasal saplumm, and
r“,’lﬂ'* ";ﬁ);'ﬂh T is the main siructurel support of he lerrd and lowar respimlory rsct |1 ioeins
; E‘: Lc'-':,,, W | ine carlilage modat for some bones n ambrvonie felel cevalapment, it is

1 ) ﬁ‘i g 7 | otien a part of the intermediata tramawork (calius] in 1na healing process of

| q'j?j' E* 4 T [racturad bone Mon-arkcolar carfilpge s genevally ensheathed by pefichan-

] i driuem, 8 wascudar Thmous lissue

ELASTIC GARTILABE:

Elgsiic carfilage is essantially byaling cartilge wilh alastic finers and @
slightly difterant type of codagen. I supporis the extemal esrand conlnbulas
by the suppor of the lerynx lepalotish | s remerkasly flexiole; et | on your
extarnal sar

EIRRECARTILAGEY

Fitwocarfinge 18 dense fhrmus lissue IntErspersac wiln CHONAMOOIRE in &
reduced amount of Imerceiutar matn 11 s found in inteoeariebeal tiscs. the
sacrmilias find, publc symplysis, and in sevaral sies of igamentous altach-
menl 1a bane Fitrecariiage srhanoes resistance (o 18nskE ard impact fones

m@gﬁ@w il Microacopic seclions of bone coneisl af ugleccyies in laoimae, supporied by

. rollagan liners i & minealized (calcium hydrodyapatite) matrx. Other bone
@@%m@f L calis (not ehown) inckade bone forming ceils {csteopogeniion cells, osted-
m&?@gﬁ Eﬂ'&‘_}m m 8,  bissis)and bone-absoraing cells [oslsoclasts] Compaci bone & tha outer,
impact-resistant, weight-tearing shall of bone. || s suttounded on s ouls

| m% @ﬁﬁmﬂ' surlace by & fibroes, vasoular ceflilgr perioatewn, The maleix of compact
&@[@@&&@@ ol bore occurs i two patlarms concentric layers (lamalae) with & central canal

@Em@m ) {haversian sysemy canal) aranged 5 colurns, and layers betwaen and

A ground haversian gystema{cifcumianantial system) The canals @re inlercn-

&@@mf nectad by vokmann canats; 5otk conduct blood vessels. The bone intemal 1o

@@@@ o @@B:D compact bong.is frabecular, charactenzed by I_rlagulﬁ'r :pn l_'ltﬂl'wc}'\ﬁn by
L".wﬂ ¥ beams (spongy bons), Thess besms ane coisiantly reorenting in FEIRONSS (0

&?@&.Eﬁmm @@@@& « the stress imposad on them. Uniike cartilage, bona ie wall-vagcularzed, bore

zollg reach for vascuar nurrition by mulliple lpng celluiE processas {heeading

: W@ﬁé‘&~ thraugh small canals [cangiicull), giving tbe cells an meocl-lka sppesrantcs
SPEWNEY BRUWEw
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), ORGAMIZATION OF THE BORY :

TISSVES: EBMDEOCHONDRAL OSSIFICAUTICH

O Use Ihe same colors 8= used on [he previous plalke e hyaling
carrilage (A}, periosiaal bone (3} which was compacl Dok onPlake 7
ard andochondial bona (E) which was spongy Bona Llsse md lor 0
Complate esch siaga bofere gaing oa 1o the nexl. Do 461 colar tha
percteun wheol sppesrs adjacant bo periosiest bone in slep 3 and
conkaun 1 1hE s Cobor the smslkshapes (E) 1hal appear o ihe
epiphyEas and, 10 A kepser extent, the daphyses [views 5-B] Thiy
sgpregant spongy | sancelious} bone of endochondral origin

Bone development ocowrs By intrarembranoas and/ or endo-
ghandral psstication. Here we show longitudinal secilons o
developing long nong, demonairaling bets Tarms of eseificabon,
bt amphaszing endochonrdial bone growih
The endechandrsd process Seqins &t aboul 5 weaks ol post-
farfifiatnon sge with iormation of carfilage modets (bone pro-
totypes) from ambryonic conneclive tasue, Sulisequantly |over
the nex! 16-25 yarm), the cartilaps is [Ergely replaced by bone
The rabe and durahion of this process lrgely datermines a par-
#n's sianding haight Inlremembranous bone development
e s i embryonic connsttiva lissue (membrans) and does
nal involve raplacemant of carfilage. Tha 11at oranal bones, Ine
rigaicie, And he bone collar surrounding ihe shaft of caritage
models Sevvalop in Lhis tashicn
Endochondral cesilicalon baging wilk & fyaline carlilage model
[1). A5 10E Cartiage siusium grows, 8 ceniral part debydraies.
The earillsge: calls ihere begin 1o degensrals: arlsms, da and
gy |2). Congurrenily, bicod ves sels bring bane-fanving cealks
1 e wakst ot the cartlege model and a colar of bone s
frmeed around the carlilage shaft (2] wilhin the meambranous
perichandnum {IMrsmembrancue oseification] This wascular,
oelluler, [iprous mambrars atcund Ike Bone collar is now called
perinsteurm. The new bone collar {penosiesl bong) becomes &
mupporing tobokar shed) e Whe canlilage model, with a care o
geganerating, catcifying carlilage (3
Bigod wassals from [he fibrous periostoum ponelrate the bone
cotlar, entor ihe carlilzge moded (penosteal bud), and polierEts
_pondinting pericstosl osieobiasts inlo He cartilage madal (4)
Sarting at aboul B wesks post-teriization, Inese bone-farming
ealls Ime up along pennsides of caloifiod Garliage a2 he
Efremes of 1he-shall [digphysis) and secrele new bong (5) The
esledied carfilape daganaralis ard 1§ AbeoTEed IRk tha Blood:
erdochondrel bone has now replaced the castiage. Tne twa
hes of 96 Actvity ara called primary centers of oesification (55
The direchion of grawlh 8l 1hese sites s Wwird tha entes ol the
tevilopang Gone. The calcified caritage ard some ano-
ghondral bore of 1he-diaphyais B subscquently absorbed,
toeming e meadullany or Marmow cavity () This cavily of (ke
daveloping twbular bone shah becomes filed with gelatinous fed
manow |f the felus Productive onmary (diapmees) coners o
pesfcaiion ana well esfabished &t barth

Beginring in thie firg! lew yaars aitar birlh, seoondary canlors
of patilication begin &t 1he ande or gpioRyses &5 blood vessals
pEnsiraie ihe cadage [heda (6). The healthy cartliags batween
ke epinhyaeal and daphyssal conlers of ossification becomes
Jhe epinfryseal plale (7)1 5 e groeth of this cartiags that is
mesporsitle for bone [engthening; It is the gradusl replacemant
gl his carilage by bone calis i the metaphysis (7) el hiss
ihig plate and ultimataly permels fusion of the epiphyseal and
diaphyseal pesifcalion cemars (8), Ending longiudinal Do
growth {al 12-20 years of age), Densa areas of bone al the
lushar sde may remain into maturty {(eniphyssal lne). Epiph-
yaeal bore i less struciuned Dirregular Deama) thar thal of

Fe digpifyeis |drganized calumns o Dsteons), and ir maturiry

i calléd apongy arcancellous bone (recall Piate T)
IFfsmermbranous ussilication of the disphyseal shaft (bone Sol-
l6t t9 compact bone| 1 responaible for 1he widefing ot devesap-
ing lang bone The ossifisation process s regulsled by growth
harmaone (fiom the plultary gland) ang the sext hormbngs

Sepal=a T
MYALINE CRRTILAGE,  =omows |

PERICSTERAL BOME:
GRLCIFIED CARUTILAEGE:.

BLEGED VESSEL: N
EVDOCHOMNDRAL BOME: v

Hyaling .
CHMEgE {2
dbaa i “:H Bone i3}
(Pout-Sarblmatian i Calcihcation
hl ol wariioge (4
T )
oy bt Ivasion of &)
Atiouse Spengy periatual bud Primary
CRrhijpim rclnt:ﬂuun asslcation zia
-l in (hapts s
AR Barfit

(A Wbk CEal e | S

DIAPHTSIS

cusiboalon sike
i cach opiphyais
-5 R O ags

ERIPHYSIS
ERIPHYSEAL
EREHveEmL PLATE

LORIE -

Lnnflludnu gruwth
of dimplysis &l
epiphysenl paies

ahowing
epiphysag! linns
L3 ) panis Of age

CFED s & PRpEGuEED, Dy pervasion, Tom BSan end Favecalt
A Testboos p! Histelapy 10 B2 WH Ssurcss Do) Phile, #1975




U @REAMIZETICN OF THE BORY o

?ﬂ%@%& ﬁﬁ]@@@&@ CN Use rad for © and your lightest eolars bae B E G and | (1) Tha

sarcolemma [F), whioh covers gagh skeletal and cargine masoie gell,
Muscle tisswe, pne of The fcur DRSIC [Esus IVRES of [he Dody, Coms:sls ol mus- iz cofored oniy @l the qut Bnds. The piEsmammma (F7), whioh coders

G cidls {tibers™ and (har brous connective ssue coverings Thare ara BAch Smoah muscle sell, |5 colored only 81 108 cuf ands. (2} The

thres kings of muscle tiesuss: skelatal, cardac, and smooth, Mueoks lissue nycle: ol aordinn and smooth muscls calls; lacated deap wilhn the

shoriens (contAcis] in response 1 fsrve, narve-lise, or kormoral shimulstion. cislls are I3 be coloned anky ab the cut ands (&) (31 One of the inter- )
Depending on Iheir alachmants, skelelal musches Mowe Hones & jointe, con- calated dizcs |Ij of the cardiac calls hes boen sapamted fo ravea! its e
=iricl cavitias, and move (ke skin, ocardiac muscle COMpresses § hwaart r_-n.f-i-tlr stiuoture [schemaloaiy) (d) The cellular views Bre mitrssoapio

or grokestratas he sequance of cardiac museks condraction and smoalh @@@&@@gq TEnHR

muscle moves the conenis of cavilies by ryinmic contractions, consiricls

wessals they sumaund, and maves naies/cioses pores ol tha 2xin, The sur- @@ﬁﬂ@]g@ﬁ@@ Fﬂ@@mu
munding connective fssue lansters the force of contraction from cefl to cell, @ DIL{L%P,
and supports the-muscie fibers and the many biood capiianies and namnves a
flaiat sty e IV EHENBERICN »

SHELETAL ' STRIATER MUVSELE,- CELL- : _ ity
SADCOLETIRDE - )

Skeletal musgie celfs ara long, slreled, and mull-nuciesied, formead af
myafibeils, mitachongvia, ang athar grganadies sithin the cylopssm
(sarcoplasm). Each cail is envelaped in cell membrane called sarcolamma
Collechons of muscle calls make up the beily af 8 mugcla The Righly vas-
cularzed skelelal muscles contribule greatly (o the sze end shaps of 1he
body. Skaletal muschos attach to bonas or othior muscles at thek tendinous
enils Betasen bony BllRohmants, MUScles cross one or Mmeare [nints, moving
them Muscles atwarys gull | they nevar push. Skeletal muscle comractions
congist of repid, brief shorlenngs, aflen generaling congiderable force Each
coniracting cell shoflens mazoraly. Thees ieds ol skelelal muscle {bers are
repognized rec femall, dark, kang acting, siow comiracting, postural muscle
finers with cocpaen-noh mycaloben and mary mfochondrig), white {reiatively
large, pale, anasmbic, shorl soting, 185t condrecting muscls Nbers with Tew
mitosrongria), and inmarmediate ibers With exescise, fas! libors can corveart
fo Siow, siaw fibers can comver o das! Confraction of skeletal muscle
rguines nerees [innervation). Witkoul & nerve supply (denarvation), skelalal
muscle oeils cease 10 shortan; withow reimenation, (e oells will die A
denorvatod parbon of muscho 10565185 onoe ard bocomes ikcod. In bme, the
gilive musche will begome gmalier |airophy ) Muscle confraction is penemlly
undar vplurdary contral Bul ihe beain invaluntanily maimans a dagres of
ooniraction amaong the body's skaletal misoles (muscle tona), After Injury,
sigiptal muscle cels can regenarais (ham myobizsts wilh modesate - =
fanal significance; such regensration may also ocour in asaociation with

miiscie call nyperirophy i response 1o WEining / exercise

CARRBIAG/ STBIATED
MUSCLE;: GELL «
IWNTERCALATER BISGE

Cardian muscie cells make up the heart misscle They ara branchad, strislad
cells with ong or lwo cenirally located nucolel and e sarcolemma surrounding
e ERrcopigem. They are connecied (o one another by [unolional ocomplices
called imencalated dises: Thair siructure is aimilar lo skeietal muscla, bul less
mpenired. Carmiac muscle is ghly vascularzed, it confraciions are diyth-
e, slrong, and well reguioted by & spedial setof imaulss conducling muscla
cells, not neryes Fales of contracton of candiac muscle are mediated by ha
malonomic (wisceral| nendus System, the nenves of which increase/ decrease
heart rale. Cardiao musche & probatly nol capable of reganerstion,

MISCERAL SMEETH MMUSELE,:
PLASHIALENIMA CELL

Smeoth mseha calls s long, mpared cells with centrally placen nuaks.

Each cel is swrrounded by a plasmafermma (cell membrane). These cells are
Emooth ran-streated). Myohibnls are not geen; the myoliiaments mlersect with
one anciher in & pattsm less siganzed than thal seen in skalelal muscha
Brooin musole catls occupy the wadls of grgans wilh cavitles {wscera| and
s 0 prope! the conlanis abong e eogih ol thoses cavilios by Sow, Sus-
fained, ofton powerdul rhyihmec confractions (consgider menstrual or inlestinel
pramps) Sminoth mioscle cells, onanfed perpaendicalas 1o the fow o Tutiskar
ooments, act as pates (aphinciars) in speotic sites, regulating |be fiow a5
gelaying the liow of unne. Well-easculsrized. smoolh musele fibers confract in
jesponsd ta both adtonamic nares and hammantes, Thoy are also copable of
Fgontanecis contraction. Regereration of smosth muscie, 1o some axian, s
possisie afer injury.

. Myotionis
= .._::?E'




I, OREAMIZATION GF THE BEEY 0
TISSVES: SKELETAL MUSCLE STRUGTURE >

GN| Lise tha sams colors used on Flate 3 for sarcolemma (41 @RTELETDL RSELE GELLG+

ard mitachondron () Lge e same eolor wsed on ihe skoletal

musain ol lor ine myatied (E) nar tsi ght colors 4or G and @:‘@}& @mm&
J ol or 4, w0 ey e clos o P and ool SRBEOPLASUINE BETISULUM

MIEBEE- 15 ot Showr nere (1] Segn with the drawing of the

arm (2] Codor heparts o1 Ihe mescle ol i ine cepral Hus- } ﬁ;@ﬂf'jmg mm @%L
e et M TEENBNEBERI®N;
= i

myolibdile: (2) Golor the porls of the saposad {lpwest) myotibn

o thi cotor-relalad Iaaes, Dangs, fnas, zone. Mo el the rn ﬁﬂ@[ﬂﬂ& =

il end of this myotibri receives the Dol E, for idenlsicalion

e prses, 2nd (& partof the A bend of the mrsemens sdjecant %W@J‘@C{EF
to e one |0 be coleee. () Color the relased and conttaciad g' mﬂ@ &

sarcomers, Ihe |iEments: 20 IS mechaniam fior cantracion

ating fhe calor reialipnstip wilh he mpafiba und is parts TN FILAMENT (BETIR):

A part af 5 skelals) muscie cell is shown wiih the samo- = &Eﬁﬂ[?-.—

iemaTia opene 10 reveal sorme celdar canterts The (’E} @W@L

moal visible ol the conlenis e the myafibnis 1he con- = .

ractile units of the cell They ane ar uﬂlmen;v a flal ?E-ﬂﬂ@[ﬁ Eﬁ&ﬂ%ﬁfﬂ[@]ﬂﬁ fm@ﬂ@] F

Hubuslae 5arcup.la§m.!c reficulm l;EH| fhal, in [, FEOL- @@@@@ @@DMEI TS

latas the distnbufian of caloium ons (Ce® ) into e ,.._ i Py LTl

myofibrlis’ inward fubdlar exisnsiona of the ssrcclemms, &J g@@@* L ) : Bunate of Hors
salied the frangverss lubuls system i TTS), fun rans (i) ['_]:ﬂm;l[ga { ™ | MWusgio ke
varsely aoross the SR, il the lavel of the Z lines of the v S

myodinrils: The TTS, containing stiores ol sodium jong it

[Na*) and caleium lons (Cath), conducts electiochemics!
gxciration 1o the nivoforis trom the sarcolemma
Mitoohongrg provida enargy for 1ne Call wars

The myafiors consist of myofilaments! fhick Kaments
flgrgedy Fyvomin) wilh heaos (el projEcl OUTWarD as cross
ntiges, and thi fiamens (erely actin) camposed of
o NiBFWOVEN Sands These two filkament lypes ane
aranged inin coatiactie unids each of which is called &
sgreomare. Egeh mvofiteli consisie of sevaral, mdially
gmanges garcomaas. Al the end of ach sarcomera, the
thin i@aments ame permanently aitdached to the £ Ana,
whichi saparatas one sarcomere from the nexd The.raia-
sve mmangament of the thick and (hin filamants in ha
safComera creales gl (1 H) and davk [A) bands i zone
2nd the M line. all of which contiibute o the appearance
of erods alriations i skolels| (and cardiac) muscles
Shorering af 3 myallbeil ooours when tho thin filaments
slidd foward the center (H zona), bringing the Z lnes
¢isaer tegethar in wack sarcomere The fllamenis do nol
sharinn, the mytin flaments do pof move. The close
ietationshep af the TTS to the £ lines suggeats that this
gile i ihe “rigger area’ for induction of {he sliding mech-
anmm This sliding motion & Rdused by omss bidges
{heads of the mimoyvabibe thick fiaments) thal are con-
Aecied Lo e thin filements. Activaied Dy high anorgy
sonds from ATR The patdia-lke cross Bridges swing in
sanoert owerd the H 2ore, draweng thae (hin ilamerts
wih IBem Th ssrcomers shorens g the oppasing thin
filmrmants messt of euan oeerap al the M fing

e

‘ &, 7
H |

Securring simultansaushy in all or most of the myotibnls Al £ | B
a5 muscle cell shortenirg of sarcomeres transkates 1o = = =,
i vanzble sharrng of the resting kegih o the muscl: @.{:ﬂ] ]_;?3 @@ {E_U]_J-rg, @@:

cal Aapealed inhundredsol thousangs ol condilioned
muscle celle of a protessional aime. INA resu tant con-
Iractile forcs can pull a bageball ket through an ar
wifficiet 1o gand & hardball 8 rundeed maiem or morg
ffirmugh the air

vuu

g =
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L | CREANMIZATION OF THE BB w

i rISSYES: WERVEOUS

GN. Uga & lght color lor A, Bole tha smail arrows
- which Fdicats dirsanon of Empueiss condecion. The
rauranE of the panpheral nervaus SYslnm Shown al
| lower |effare lluslrated in Ihe oponialon of the baft
s WEREr ik alihough gty magnified

WEVEBREW-

BELL B

PROCESSESk
BEMDEITS:
EE3B60

Nervous issue consisls of newons (nerve cells] and pewoghia Neurons
genarala Bng condusl slectrochemical impulsas by way of neurongl (osl-
fulnr) processes vanglia sre the supportng. on-impuise ganeraling )
conducting calls af the nervous sysiem The mair, nucisus-bearing parl o
[hé nelron = the cell body. |15 eylapiasm comains Ihe wsuaal oell argan-
sies. Uriqualy, the endoplasmic reticulem ocgurs in clustars called Miss
gubstance Meumns do nol Undergo milogis afar Birh, cempramising iher
Ehiity 1o regenesate sfte injury, Neuronal growlh consisis of migration and
wrovization of processas Neurnns are the impulse-canducting cols ol

fha oralr ard spinal cord (central ervous system of CRE) and the spinal
@t cranial rarves [peripheral nenvous system or PNS)

| FERIPHERAL NERYVOLIS SYSTEM (PNS1

WEERE @F
BRRVIEH:

GCEVERINGS
E{W@&DWE
SEHMWIAMN EELML -

Skeieial
mgaie

TYEES GF MEVRBEHS -

_._J.

= — - i —e

WHE@LAIR . 2

| PERIPHERAL PROCESS . CENTRAL FROGESS
LF rl—-_nn—fE_g:\\‘— —

EIPELAR

= =

L |
MULTICOLAR:
Meurons fall nto thrae structural celeganes besed on rumbers of pro-
cesses [ poles’), Processes that are highly tranched (erborzed) and
unoovered are callen dendrites. Skender long, minimadly branchad pro-
cesses are called axons, Winin each calegory, hem & & gres vansty of
ghape s size gl newons: Uimoolar newrons fuve or appedn o Pave
(pseudounipolar) ane proooss. which splits near its oe'l body Inte & cantral
&nd peripharal procass Both processes condud! impulses ) he sama
direciion. ard sach s tarmed an axon (82 Ihe sensoy Neuron 81 [awar
Iefl), Bipodsr newrons heve two (central ard perphermal) processss, calbad
awans, conduating impulses intha same direction (see Plate 131). Muli-
poiar meurong hieve three or more processes, ong of which is an axon [5ae
PHS mator neuran at iowes B and CHE newon at iowear ight)

CENTRAL NERVOUS SYSTEM (CHE]

Bt

PROTEPLASMIE ASUTRHOGCYTS:
FIBROVS ASTHEEYTI=x
CLICEEENEREECYUE!

i ECHRE@ LI

WSt B¥ons sre enveloped in one or mars {up 1 200 layets ot an
insulaling phospholipid (myim) that enhances impuise conduchon
rates [nthe GNB (lower righl), myalin s praducas by slgoadendrocyles
in e PRS {lowe 8], by Scfiwann cafls. Al acons-of the PNS ae
gngheathad by the call membranes of Schinann oalls [P bamima | But
N necessadly myakn. The gaps batwssn Schwann celis are nodes
af Ranwer, making pessible rapd node-to-node implUlze conduchon
SCRwERnN oAl MAakd POSEIEA SX0nal egeneration in fhe PRS Signif-
want axonal regenerstion in the CNG has niol baon oosenad
Hewrnglta exist in bolh the NS and PNE (Behwann aells), Arado
plasrmic asirocyies ocour primarly in gray matier (dendrites, cell
tedies) el the GNS, fbrows astrocyies in the white matter (myslnated
axong]. Thoo processas Allach 1o Coih nEwons and Diood vesses and
imay offer matabola, nubritional and physical support. They may play a
role in the biood brain barmer Oligodendrocytes are smaller IBan G&tro-
oyles ave rwer processas and A SeSn nraT nevmens. Microghs
are fhe small acavenger cells al 1he bramn and spened oo
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i pivte s ane goal to 8k yau in visuglly integrating the four basic
[ inio somatio (body wall] ane visceral (cavity-comaining organs)
B Concenirale on how the four issues are arranged in each

i of body strucihwe. Considar the general lunetion of sach

i the wasall function of the part/crgan. Thare are-an nfinile

ol funchonally related vanationg in the way thesa (our Lssies.

g & diserate consiraction of the soma and wiscara of the body,

ERITHELIAL TISSUE .
B CUTER LAYER)
EEHNECTIVE TISSUE «
000 LATERD):
SUPERFEICIAL FRASCIA-
PEEP FRSCIA s

LI&& MEN T
BOWE-.

. PERICSTEUM -
MYSCLE TISSUE-
L SEELETAL MUSGLES-:
IERVOYS TISSUE-
ERYVE:

£ Elruaiure making Jp e ssin-covaned musculcesaieial rame of

{E Bodi; s conoermed with stahility, movement, and profection. s oen-
mefhe e s lumcticns. The oulermrost coverirg of Bhe body wall
Whirs 15 & prolectve keralinized Siraniien squamius spithels!

b, bonstiluting tho owtér fgyer of skin fapldanmis). Cthar apithokal

7 Somatc sirsciure are the inner layars of blood vessels, and the
frol shenwn). Conneolivi lesue tayers of tha body wall nclude the
o ko (dermis), consisting of dense_ iregular fibrows comnes-
o, and tha sub-adjiacor), variously mobdo, sSubculaneows Super

W8

ENTHELIAL TISSUE-
 HUEESAL RINNG
SLAND
SENOSA) (BUWTER LERER)
GEMMECTIVE TISSUE.
LAMIRE BROPIA -
SUBMUEOSR =
(IWER LAYERD:
MUSELE TISSVE:
SOETH MUSELE:
MEGVE TISSVE:
MERYE CELLS:

Viscoral struchure (& genarally concamead with absorbing, seoctating, brap-
ping. and/ or meving food, air, secretions, and/or wasie in s cavities
Epthetal issue is the innermasl lever {mucosal ining) of he Hhin ard
plianle vizceral wall || faces e lumen {cavity of The viscus)! i & often
atnghe layer of cells lesophagus, urinary trach, and reproductive tract
rcepiadh and deals wilh 1he coments of the wvisseral cavily, Glands, uni-
calivlar or lgrger in {he mMucosa oF sUbMUCose, are egithelial, as ame the
innar igyers of iood and lemph vessale The mucosa includes a sub-
epiitetial laver af boose ibroies Hssee (feming proprz), suppaord ng mmabile
pofs glonds, vessols and nerves. The deopeet laver of the mucoga (whan

L CRGAMIZATION OF THE BOBY
WTEERATICN OF FPISSUES

CM. Use yellow lor Dand lighl, comrasiing cofos lor A & 8
gntd 8 medium orown for o The vandes vessels thal ghe shown
N Eheos isgeas — arberss and vaing ghove, erd artorioles. ven
Wlgs Gapiliangs, and ymph vessdls below —ane 0ot 10 be col-
cmexd, @ bhey gre made up of more than one basio tesus. Mote
1hat wilhim ceep [ascta. arfenes are ganarally’ palred wilh viing

 SOMATIC STRUCTURE T

ticwal fasces (ivose connechive and adipose (ssues) contamning colansous
nerves, small vesgels, Bnd oceasional large vaing Degp fagcia, B mar
vascufar sensilive, dense, iregular librous Tissue ersheaths skalstal
muscle {myslascial ssus) as wall as the suppariing norves and wessels.
L igaments fdensa regular connariive Hssoe) bind Hone o hone Dy way of
parasieum (vascularn ootlulal dense, magularn brmous NssUSE) Shafatal
muscies - and their nerves afa packaged in groups, separaled by slippery
seple of desp fascla seauring neurovascular struciure. The horous invest-
mients of sielelsl musals conveme 1o farm lendons ol the musols,

bl o

o
g T
- o

presant) ks a thin amaath mwsche layar moving finger-like propections (vill))
o the mueosal sudacs, Deep o tha mMucosa is a danse fbmus lissus (fub-
mucosa ), raphets with large vesssls and small nerves/nerve calls (inframural
gangila) suppheing the mucosa Desper yal two or 1hres (gyers of 3mooh
muscle (funica muscutars), innervaled by local narve cells, move tha
visceral wall in peristaiic contractions The pularmos! layer of the gasir-
inestingl tract is the slippery serss an ouler sscretany siinple sguamous
gpithelial layer and &n inner supporiing layer of ligh! fibrows lissus




| The irteguimentary System is tha skin, repleta with
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SYSTEMS OF THE BeDY7 ({ i

G4 Uzo fight cobors on this and the next plate.

Color the endire skebston (A1 only he knee fgnt 2nd shoulds
oirs Ao (inl caproaas (A1) Color The entire muscoln (8)
e Colorall the vesseis snd hear! (G artenag and haart
mil yoing biee Golor all lymphehic vasga’s (I green. Colorall
e perves. BS wail &3 ihe braln ang spingl Cong (E), yedow Do
Va1 e B IR IOLING T N HRECTANAGUEAT INERN rEprasanting
e engoonng syalem (F) Choose & skin color for 1ha inlegu-
mant syatem (3]

Collections of simifar cells constiule tisswes, The lour
basic: lissues ara infegrated inte Body wall and viscaral
sructures  organs. & syster is @ collection of organs and
groclures ghaning a3 common funcion. Organs and siruc-
lufies 6l & single system 0coupy diversa reqons within
the body ant sre nol necesearly grouped togethe:

SHELETAL SYSs
ARTICULAR SFS-»

Tha skelEal system consists of the skeiston of bones

and thair pariostaum, and the ligaments shich seclre the
bones &l fpims. By exension, this syslem could include
e varied lgsciae whith anshealh the body wall/ skalstal
musoles and contribute fo the body's struciural statlily
The g ticular Sysiam comprisas tha joints, bolh movabla
g fiweg, and the relaled sfruciures. noluding jint
cafsuies, Eynovial membranes, and giscs/ mankscl

MUSBULAR SVYSae

Thi muscuiEr system inciudes the skelelal musclas
wueh move the skelston, the faoe, and othar slruotures,
and give form 1o e bady, T cardizao moscle of e
marl wallar and the smocth muscle of the welia of vis-
oare and wegsals, and In ke gkin

EARPICVASCULAR S\iSa- 4if
Tha cartiovesoular sysfem consista of the 4-chambared
heatl, rieges conductng Diood 1o the fissyes, caplitanes
Mhinugh which nifrents: gases, and molecular matetial
pass o and from e lissue, and vains returning biood
firyms the Hesues 1o the haarl Broadly inlerprstad, the
cardiovascular systom includes tho iymphofic syslem

LYROPHATIGC STSkee

The vmphalic spster is a system of ywessals gesisting
he vaing in recawerng the body's llssue fluids and
retuming hem bo Lhe barl The body s aboul G0% aaler
grd the yvams ghone e ganeslly incapeatbe of meating
I demands of tissus drainage. Lymph nodes fiter

Ipingih ard ara located throughoud the body,

WERYEVS S7S0=

The merviws spifem consista of impulse-genamiing/con-
gucing tasue anganized o 4 conlral nenous Systiam
|{besin and spinal cord), and & peripheral rereous systam
'{Ithmsg. Il inciudes ing viscadnal (@aulanomie) nerous
wymam mvnivad in ineolumary gt or ilight'" and vege-
faine Esponses

EUDEECRINE SYSar

The snpigcirne sysiem consisls of glands which secrais
chemical agents {harmanes] imo the tiasue fluids and
bt allncting the funslion of mutiphs areas of (e body
Wy of ihase glandg are undar some cortrol by ihe
Emain (hypoltaiamice) Hopmones tekn mminfan balanced
melaaatio funclions in many of the body's systams

INTEGUEN T SYSoes

genod -sensory receEons, vesseis; immune calls and
aniisodies, and lmyary of Cells and keralin rexsting
smnnmentsl faciars hacmiul 1o ke Body,




. SYSTEIRS ANE BECIOS
SYSTEMS OF THE BeDY (3)

G Uiga aifteeent kg colors: ren fhose whed on e’ prea-
feding phate

RESEPIRATERY SV«
| The ragpiralary syslsm consists of the uppar (nose
Ihecwagh leryma) and lower resalratory Tracl [Irschea
 ihecwgh iie A spEees ol 1R |URGEL Mot ol the iresl
it airway; only the alt apaces (akeoll] and vory Small
tronchaoles exchange GESes Detwean ahsct and fhe
lingy napellEries.

PIGESTIVE SSe:

The digesiive system s concarned with (he break-
goem; pigestion and assimibaiion of hood, and
gagralion of | residug. s Iract baging with 1ne
prin, confinues divn 1o he aboomsn wheten ||
taxes a comvaluted oowrse 10 opan again &t the anus.
Associaled glands nohude the Iver-ana panchas,
maiuding the bikary sysbem (gall bladder and relatsd
‘Hucts)

URBRIMBRY SWSa.

Tho wrinary syslem s ooncemad with Ine conserva-
oe of water and maimenanos of & neulrel scd-tase
‘alancs In e body Hiids: The kigneys are the main
fnclionanies of his system residual Huid (uring) 5
grcrisiad through weters 1o ihe urinary bladoer o
“mienhon, and dischaged 15 e aulside Ihrough he

T T

IMERWNE /
LY MENEIED SYS:ox

s yimphoid Lysieyn consists ol angans concamed
with body defenss thymus, bane martow splean,
Tyrnph nodes; 1=nsHs, and gmaller aggregaks ol I;L'rmmz
bympteid lissue, This system, including o ditfuse
Arangement of immune-ralatec cells Mroughau Tha
oy, 78 conoemed with resislance 16 nVasve micTo-
Brpanisme, and the removal of damaged ang/or ...
corherwise abrormal cells. T

BEERODRULETIVE
SYS. [ FERMALE.

The ferrals reprodictive system e cancernad wilh
ihe sevasion of e Foomones, productan and trans-
paration of germ seils (ova), reos|pt and fransport of
| malé garmn calls o the feridizalion site. mainlenEnoe
o the devaloping &ambevo (Telis, and imbal susle-
nancs of tha Newbion.

REFPREDUESTIVE
BVS:/ MALEY

| The i saprodisiive systam is conciingd wilh the

aeenion of mals gex hormanes, formation and main-
fnance of e cells (speim . and Iransgon of gamm
pells o the female genial frack

Arnnig. T

A

G
Inkerstinal

14

Sae (3

i
EBarmuaal
busigle . Choiue
oy AniSisns
Fripplaas ,
Tanng




0. SYSTEWMS AND BESBIOWS

BEEICWS @F THE BeRY

N You will meal lksly have 1o repeal colors
g Ahe prrows shown hare Consider & cobeimg
patlarn based an major regions [shades of red for
tead and neck, Bluss for upEer imb, Brown Tor iSwer
limill, B &3 onj

MEAD/ MEEHTE
CERA RIS A
EREITALS
FERGIEL .
MANBIEWRAR:
CERVICAL:
SUFEACGLAVIGULAR -

VPEPER LOIMEs-
EELTOIE «

AR LILAGRT
BREEHIAL,
GURITEL .
ANTECUEITAL «
AWTEBRRCHIAL .
EAGEEL v

THORALI S+
PEETORA Ly
SCAPULAR.

ABREOMINCPELVIGS:
ABECMIRIRL?
PELVIEs

IW@V0AE =
PUBDEWBAL:

BAGEIE-
THORAGIE
CURBDERES

BACRO@ILIAE v

L ORES «
GLUTEALw
FEMIOHAL
PARATELLAR
PeRLITEAL:
GRURBAL

. MALLEOLARD:

TARSARLL

Regional analamy & e organeaton of hurean shruciucdl pears

by regions: The sludy of regional anatomy |8 sccomplighed iy
dgessction ol body parts inan embalkmed cadaver The slisdy-and
gaaraness of regonal anatomy i3 lundamenial to hands-on haglth
Eare proyviodess wihi gxiaiming and evaluate (he humaen Dody. Wilnin
gach region, there ane usually sub-thyiBIDN3 OF 3ub-ragions, 8.9,
wirn ine cranial region, there are frontal, parisial, 1iemporal, and
pompital sub-regears. Characlernsically, Bach ragon 1§ composad

of Sruciunes represanting BEyaral EyE1Bams




00, SYSTEMS AR REGIOWS »

588 65, B 108

CAVITIES & LINIWEGS

BN Excepl tor H, use lighl codors throughaul, {1 S oke sl the ledigs for losess body
cavites are sl ColFEnD grey (2) inhe apin waceral Savilees shown Beldwe, the inngs
IBeivi 3 darker cofor {H}, and 1he clasad cavifies have thair mimgs omitied.

CLESER BERPY CAVITIES: -
ERAMIALA/ DURE MIATER ax
VERTEERAL/ BURA MATER:
THERACIS: BPLEURA «x
ABEOMIMNEEELVIC: /PERITONEU

Clssed bony cavities 2na not open 1o the oulside of 1he body, Thie P
oo caplly e localed in the dpper part of the skull and houses (

ihs arEin and raiated structures. || i contingaus A [he verfebical

candy [canal] within the vertebral column. The wvertebeal cavity

containg tha spingl cord and relaled vessela and narve ooty Tha -
touph, tinrous layer knang the cianial and verebral cavilies is callad 1
the duig maler Portions of tha dura:envelop the brain and spinal |
gorco Oiner parls are fodoed o doem dividers |dural sapta, nol 1
shown| sapamating peris of the brain

ine thovacie cavily & Ioeates n the ihorax, sunrounced by the nb
vage and mlated muscles; |l oostanor wall is he verbabral column,
s haor i3 the muscular thoraco diaphragme The tharacko cavily is
dwited by a cenlral sed of siructures (maediastinuwm) inlo B a2nd
fight cavities for the lungs These cavilies are lined wilh a thin layer
& gimple squamous, sacetery eprhalium suppormed oy lorous
lasee Such & lking secmeies-a walery (saious) fluld end s called a
SEPOUS MEMOrane OF garosa. The sarosa ining Ihe (horacic cavilias
orthe lungs 5 called pews, & subject 1o be devetoped in Piabe 95
The ahdominopalyic crwly is Incated antesior io'the postero:
abgamnal wall Il % surrounded antariorly and lalerally by muscis
Fyes thie lower ribs and releled muscles, and the Bores of the
pebes |1 upper and lower Doundarnes ars muscular (respratony
and palvic) disphragms. The abdeminopetyvio cawity oontaing the
abdoiming! and palvic wiscera This abdomisal cavity is lagely ined
Wi & Berous memarans called perdameur, & subyect o be
daveiopad i Plata 102

Thate are & number of oihel cavilies within tha body hat ane

dosed, roluding the joinl cavities, heart, vessels, veniricles ol the
beiEn, cavitigs/ ducts of the oye and inlemal mar, and the potantial
gavilies creatad by the foldings of serosal membranas (Plales B5.
B8, g 102)

f | 4
N
|! Diaphregm|
| DI

CPEN VISCERAL CAVITIES:S
RESPIRATORY URRET:
URINARY TRAET -

PIBESTIVE TRAGCTs

WMUEESE ¢

Cpsn caitias, Bcsted within oleeed cavilies, 68 open fo I oul

wie af e body, They ama garsmly jubular cavities of viscers: the
migaciive, raspiralony, reproduciivie, and Urinary tracls. The digesive

It opesres &l the mouth supes icely-amd &l the gous inferorky. The

feépeaiory tracl opans gt the mouth and rose, The reproduathe
Hacds (ool shown) coen sl e panioeam, the annaey iect opens gl

fhe petinaum s well Mobincluded in this selegary are giands of Smiall .--\" RAY N

he: 5kin and uiscara whiss duats cpen on 1o 1he suracs of the sk e’ ' \
A vanany-thick mambrane covered with MUCus |Mucaous mem- urmnary | | vame 1 & ) {
frane of muctosa) es opaEn cavities, |t is confinucus with Skin al bia e | = | imEshing ¥ i

milioes. The msCoes is the warking membrana of open cavities |
[secretion, absorplion, profection), dealing wilh malecuies placed |
petpra i (focd, ain fud, and £0 on)



