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HUMAN ANATOMY
Coloring Book

Text by Joe Ziemian

An entertaining and instructive guide to the human body-

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

F created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

CONTENTS

PUELISHER'S NOTE

SYSTEMS OF THE HUMAN BODY
SKELETAL SYBTEM

SHLULL

YERTEPRAL COLUMMN —3PINE
AZIAL BKELETOM

APPENCACULAR SKELETON—
UPPER EXTREMITIES

APPEMDACLILAR SKELETCH —
LCAWER EXTREMITIES

WMUSCULAR SYSTEM

WMUSCLES OF THE FAGE, HEAD, AND NECK
MUSCLES OF THE TOREO

MUSCLES OF THE UPPER LIMES
WUSCLES OF THE LOWER LIMBE
CIRCULATQORY SYSTEM

HEART

PULMONARY CIRCULATION

ARTERIES

YEIME

RESPHRATORY SYSTEM

HOSE, NASAL CAVITIES, AND PHAFRYMX

MECHANICS OF BREATHING AND
S s | LOWING

LARYMX AMD TRACHEA

ALVEOLI

BREATHING MECHANISM
MERVOLIE SYSTEM

NERVE CELL

BRAIMN

SPIMAL CORD

SENSATION 5TES

AUTCHNOMIC NERYOLUS SYSTEM
DIGESTIVE GYSTEM

MOUTH AND ESQPHAGLIS
STOMALCH

SMALL IMTESTIME

LARAGE INTESTINE

ACCESSTIAY ORGANS OF DIGESTHON
URAIMARY SYETEM

KIDMEYS

REPRODUCTIVE SYSTEMW

FEMALE REPRODUCTIVE BYETEM
EMCOCRINE SYSTEM

LYMPH SYSTEM

SKIN

SCARRAING, MAILS, AND COOLING

e bo K1 B R By R
~ = i = L M

BE28

=

EEEEEEYRRERR

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

SYSTEMS OF THE
HUMAN BODY

The hurnan body is manelously oomples, and tha great
pat word ar 18, complac A& (¢ 15 how welt [ works must of
I tima. For purooses of study, we can divide the bady
Into systeme, theugh we shauld natl forget that each
=ystem ia ijsall Plghly comples and the dividing e bo-
lwear ysiems may nol be distinct. Al of the Systems
hava gpecialized lungtizne, but they wea wisa c'oesly re-
laled b0 ono angther incasd ther successful mleraction
in absoluely necesEany “or our Survival.

Tee gheiatal syxiam relary chislly (0 the bones that
suppart and pratéct 1ne body. Al tha magcles thel push
and pulk the sheleton meke up the PIUECNR" SEFTF2M. The
oireulaiary systev: conslete of the heerl end the
subma = arteries and velnes—that trepeperl Dlood, We
Brmain e with our regpirefovy syafems, which supplies owy-
gAn ta the bady's tis3ues end rermoves Somé was!as. The
nervnus aystem, whose primary componenls ac he
praln and the spinal cord, i9 our "masier canirdl,” reguial-
ingy all of gur inteenal funcllons and praviding us with i
fearmalion about the anwircnimaent, We process food and
glirdmate some wesles wilh the digestive £YEiam, The
wrinany yEiem Is responeibla for ihe eliminatios ot most
ol the pogy's Hqukd chamlsal wasted, The repredective
system co%ists ol 1hose orgens Lhat characiesize Ihe
geyer and anables us 1o cenoelve, bear, and give birth 12
offspring. The secrathon of hormanes, whizh mgu'ste 1ha
bady's Funclizng chamically, |6 the job ol the eadocrime
gystem. The lymphatic eystam works will tna velne in
dralning Muid from tiesues and haipa delend tha body
against infactlon, The skis, lhe body's largesl organ,
encloses and proiscts all the body's syslome,

CHOOSE YOUR O'WH COLORS
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3. SIFCLILATORY
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- URINA&RY
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SKELETAL SYSTEM

The akalstal systam in Lhe adull cenglsts of 206 bares
and the atrong elastic lissua Thet 1orms dgaments, ten-
dens, and certifages, which lie bones togethar and 1orm
the nose, berynex, Ieches, bronchial tubss, and Lthe auter
aar. The skelaten provides a strong framework fior the
tody, gives It ils basic shape, and permila us 1o stand up-
nght. The skeletal Sysiem also suppors and resirains

BONE CLASSIFICATION

Long Bones, Thess Donas, =uch as
thosa in 1he legs, amms, {oes, and
iingers, ars strong shefds made o
compact bare lissua, Thalr anda are
larga and conais! of SPongy tlesue
eovarad with compact tissue, Thay
ara silghtly curved, enabling tham 1o
absorb shock.

Short honsa. Shaped like irregular
subes, tha short bones ere spongy
with & covering of compact tissue
Tna ¥npacap and 1he bones of the
wrist amd ankis halorpg to this
category,

Flai bones. The skull, ritts, starnum,
hips, and scapula ara flat bones—
poras with proed (a1l plates  of
apongy 1sswe sandwiched between
two layers of compast 1lssue. Flat
bones prolast organy and are Anchor
paints for muscies.

Fregular bonas. As thelr rams Im-
plies, thesa bonas @re Irraguiarly
shapad. The propartion ol seongy 1S
compect Lssug varies from bone to
bone, The wertabrae and 1aclal tones
balong b 1his group. Othee Iragular
bones are put to gpaclal purpusas,
including helping to support and pro-

paft Incemal organg and shialds fragile organs such a3
the brain and langs. Certain bones, connected by 1lexible
jaints, torm a combination ol levers that alluw coardi-
neted movamant. Bones algo provide a firm anchor 1or
ghalatal muecles and produce red blood eshs o tREF
MArncy cavilies.

tact the Dody. 35
,-'i'*‘ E 1. LONG BONE _ Brawn
b 2 2. EHORT BOME Pink
"'{f \}*\‘ 1. FLAT BONE . Blug
> g 4 IFHEQUL AR BOWE Yallcw
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SKULL

Tha skull is the protect|va cass far 1ha braln and the or-
gan= ol sight, taste, smell, hearing. and balanca. |1 resls
and plvo's on 1he upper OF sUperles end af the vertebral
column. The skull haa twa mein pars: the cranlam or
besln case and the facial bomes. The baee of the skull is
mueh thicker angd sironger than the sidea and top and
has many apenings Tor nervas, blood veasala, and tubes
to pass through The daclal bones encioas the feont of
tha brain and form 1he openings Jor tha syes and the
nasal and oral cavitiea. The manditie or [awbons |3 1the
only movable bone of the akull,

A5 the fetus developa, tha cartliaginous membrancs
ol the cranium assidy oF tum Into bone, At Birth the oasi-
fication ls not comglete and membrane-filled spacas
belwesn tha Dones, the fontanelies, reman as soft
apols. The Iprgast, berwesn the parietal and fronigl
potas, closas aitar sbow elghteen monthe.

1. FRQNTAL BONE - Pirk
= FARIETAL BOME Turdu e
3 EPHENQID BONE . Gy
4. ETHMOID BONE _ Birtwn
E LACRIMAL BOME | Graan
B MASAL TURELMATES Red
T. VOMER. Lighi By
E TEMPORALBOHE Blue
9. NASALBONE Light Purple
10, 2¥GOMATIC BONE Orange
1. MAXILLA Yallow-Green
12. MANDIELE _.. Gray
14. TEETH B -
M, QCCPTAL BONE — Light QGrean
15, HYDLDBOKWE - Light Brown
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HYDID BONE

Tre unusyal U-shapad hyokd
bomna doasn't touch @iy other
pana, but many mueesles aitach
o It. It supporls 1he lamgue
ard forma part of the larynx,
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VERTEBRAL COLUMN — SPINE

A Brack af 33 Irregular varfearge of bones, al | bed Ughiy togethse by |lgaments, forms
(ke RO, Tl I COluimin Kreawin &4 ta spina. [ can be dinded indo flve reglcns. The
pukcal Rrea fooma the neck and supports the skull, Tre fromache region, logether with
the rbe, farms the thovax or chast. The fumiar section makes upthe lower back The
gaareyn conslsts Of flye wertabrae fused inlo cne Lrisnguter boanse ind foreas park of e
hip. The bottom four weerlsbras, a remnent of the bwil Forng gl in sveloli ornery Bils-
oy, ComEriae he cocoes

Tha lumvbar wrtobrae s {ba largest 2nd 1hickast; the cersical are the amalkear. all
verlebres have 8 fhick Bedy 1o bear voight and bwo wing-llke dsraina 1hat ol and brm
& ring, the vertedrel Areh, The ring opaning s called the vetesdral foramen. The open-
ings ard plaged togeiwe 10 torm an anmoned fube for the apinal cond, 1he vertabrsd of
gpimal cangl. Each varlaina hes seven procasses or flngars that sarse as anchoe for
ey, canlast poinis far veriebrae sbowe snd belew, and mred apRing ahielde 1o
pralact I $pd rl oo,

A& B child grows, curves devalop inlbs Spine
thal give [t Sirengih and Spring Thess cunes,
tegethar wiih the disks or carllage pads e
rwarn e veriabsee, protest 1he vartabeal ool-
umn by sbamrbing shoch and soncuseion. The
poinful o rgmdiing canditen kanvn as 8
pinched e oocura juaually in the lewss bk
and ecaoascnally in the neck) when 4 diak i%
cruahed or ruptured in en aceldant ar iom il
Ing a hasvy welght. The flattened or rupiured
diak preasas againat or "pinohes” renves where
theey brench ofl irom (he apinal oord.

1. SKLULL Hray
A STERMUM ___ | Graan
1 RAIES R L1l
4, YERTEEAALCOLUMM . |ighi Pumbe
5. INTERVERTEBAALDNGKE __ Fiash
6. HYCIDBCNE Ligh1 Brgrm
T, CERVICALVERTEBRAE _  vLigphtBea
L THORACIC YERTEHRAE Purpla
B LUMBARYEATEBHAE __  Fink
pLUE I T Had
1. SOCCYN Crange
12 ATLAS M
13, ARG Dark Ble
14 YEATEGRA BODY Light Dranpe
16 TRAMNSYERGE FRUGESS _ | YHipw-Green
18, SPINCUS PRSCEES Light Grean
17, & SUPERAKDA wad b, INFERICH
ARTICULARPAQCESS _ Turguoles

18, COGTAL CARTILAGE Brawm

Orn WWW.PAIIa
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AXIAL SKELETON

Tha sx el akelelon comEiais at The Shed tEe vashaseal ook
Wi, 1he Stardom, and the orax or rib cege and serves
ta hold Lha body erect. It also protecrs mogl of the bady's
vilal oroans wuch s Lha hearl, lungs, and livar, which the
tharax encloses. The thorax va & Bony ano S0 veashal e
Ible cage mado wp o' taa va pa rs of thir, cursad ribe, the
hmad ol each ol which joins or articul ate s wikth Gne or twio

vartebrae. The lirgt seven pairg ol ribs, 1he "Lrue” ribe, ara
diractly aitached ta lhe stenum by a soip of costal cartl-
lage, The athes five pairs, the “falee” rbsg, conslat of the
alghth, ninth, and tenth paird, which ars atlachad to each
othmr and tha seventh palr by cartllaga, and the “Mealing™
rba [palrs eleyven and twslve), which are nak ted ta the
slermum ail all bul 1o vtha muaclas of tha abdominal wall,
The sigsliaty of the carlllage and the flaxibla jointa at
Ihe spire aldow the dba 1o Hex In and out, reducing or an-
largiig Ihi wame of the ihorax,

The Siernuil develops in the child &S {hnes SanErats
banes, byt the three fusa inlo ona in e adult sBround age
25 Pushing dawn omn tha lower third gf the giernam com-
prassas tha haert and <tasles & pumping acllon that la
the basis of cardiopulmonary resusoitalion

T -
iy A 1 SKULL . Conay
- 2 STERMWUM Qrean
_ 1 RIRS Yallow
i .----! 4 COMTAL CARTILAGE Brawn
A L VERTEBRAE .. —_ L.ght Purpls
a4 SACELM —— ... FAEd
T GO Qrange
8. HIF BOHE Fink
B SACGROILIAC JOINT
10, ACETABLLUM :h p jointt
11. PLRAIS 3YMPHYSIS [Intarpuies: ol

MALE PELWIE

FEMALE PELYIE

- ﬂ -
e b

MALE PELYIS

Meart ahapad and nerrow, 1he males
palvis g etrongsr el heaviar than
the: fEmalo’s. The publc Bngle i9 1ess
than S09.

FEMALE PELVIS
~, Wider, amoothr, ard mecre bowl-liva

thiar: 1hs male'a in order o ageomnmg-
data 1ha lalus during peagnancy and
chlldoirh, the femele pakviz 13 slzo
emaller and struclurally weaker them
Lre# rriale's The pubic anglals grepter
then 907,

SACRUM AND FELYIS

The =acrum fms a stromd, Inter
IcHIing  keyalors for the  pelves,
which iz subiecl to mome sireas then
A eny athaer atmieture |0 the Doy,

EACAUN AMO PELYNS
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APPENDICULAR SKELETON —
UPPER EXTREMITIES

Tha comhbinalion ol @:mpls [@in1s and levers 1hat make ug the &m
and hand produce an astoundiog rangs of movesrents — bacebal
plizhars and jawaers boih smelay the connpl By amm pnd hand |of
vary dillerent purpasas. The arm s supported by 1he pachoral g,
whiek eanelzis of the seagua o shoulcer Dlade and the glzvici of
aallar bong. The scapule is held in placs on'y By Mugcles; bance i
frow loatlng and capable of consderable movamant.

There it A ball & e top o the upper arm Bane or bumerus Thal o
tates 0 a sotkat in the seepule. The foredrm conelsts al tre uing and
¢agies, which join the hand al 1he elght wrisl benes or carpls, (RIN-
rerpal Ngpements e the carpals tegather, The meracegsals, he five
lzng bones that farm the palr o the hend, foan with e carpals. Be-
glnning wilh tha thumb, 1he matecarpals are numbarad 1 to 3. Tha
fruckies ars tne heads of INE metacammss. The fnger Bones of
ghalanges artlculate with the metacarpala. Each linger has thres
boneg, seoapt for e thumb, which hag B,

1. CLaIGLE . - Graan
2 8. SCAPULA, b ACHCMIAL PROCESS,

gnd o DEAACOND PROCEES Fins
4. HUMERLS __ Pyl
4, AADIUE Turqunize
B WLMA | - __ s
b CARAFALE Yallow
7. METACARPALS - — Birgrar
& PHALAMGES _ Blver

FOREARM ACTATION

Tha Iorearm has an | nke resting mMenanlcal amamge-
ment thol pemmite it be foiate arad glved It power,
Tha ulng |5 2 slationery axle; the radius WME
around 1. Aotate your Rand and you will gee thal
tha ulna doesn't mova. To appreciale the power ol
forearm relation, il you need do s try e prevent
rotmiinn By graaping your (Bt erist with yolr ight
hiand, You will have to sxert & great deal of toroa
with wour reiit hand to stop yowr [at foreanm from
1uminpg

&
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APPENDICULAR SKELETON -~
LOWER EXTREMITIES

The hones of the lower And uppar gacthaml-
liws arg similar nomany cespects, but they
aetve diffa enl furdlloes ana, NEnce, Rave
agme giryptural d.'ferancea. The lag bonee
must suppart the body's welghtand are thus
more aplld than the arm bones, bul Tha (=g
bo=as haya 4 smallar rangs cf mennemant,
At birth the hip has {hres boned =thae
Migm, priats. and fechium — which 1atar unlia
intoe & Sirsghe bors, Hed % cozes, The R anc
rlght goxen [aln In tha front at ha =ymphps's
pubris &nd with Ihe zacrum In the back o
Form Uhe bowl-shagad oefvis. The hipbone |s
cor naciéd ba the Tnlgh kane of femoer, whicn
has a ball-like head thal rosates In the hip
sochkat ard 8 slight inward curve thai aligns
tre Cooely wertlcedy with 1ihe knesa and
ankles. This alignment is Imgoriant far the
body to malntain na canler of geevity. The
lowar Mamur and fha Lisid or shin fom he
knee. The a=ell bone calied 1he petala pro-
te;ts the knee; (1.8 hald In place by 8 tandon
and surrsunded by a burss, 3 5aC fllegwiih
fluld, Perallel to and owtaide cf the hkia is
tha Ftwia ar call bore, whobe [smer end

farma the outer ankle SanE or faftane: maio-
fuz. The Ubia and fibula ariculabe with e
talus, 1he upparmicat of the 2awan tarssd
parey. Tha lareels and the Ihve melerarsais
(nwmierad 1 to 5 Bag I nnirg with the Bag tows)
lorm bwo arches that a1 88 8 spring, distrib-
wing ywaight amd Reloing W balancs tha
bedy. The phafenges of the {oct e =imllar
I thaes of the hand In rurmar ang 3 rrange
reamnl = bwd) phealangaa for the big lom, thres
iar esch of Ihe athar hosg.

Tre conditlon known &3 fallan aeches or
"&at feel™ mesulis fram Lha weskening of tha
ligam&nts erd Fendore thal hodd up e
arches.

1. HIF; g, ILIUM, b PUBTS, and

. IECHIUM Pink
2 FEMUR Fupie
3 PATELLA Qrange
i TIBIA — Gray
& FIBLNA Turqualee
& TaRSALS Fanltw
T. METATARSALS _ . —.— Hrawn
3 PHALANGES Blue

uu“-hq
H.Eh~
2 (L (
SEamaer—d
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MUSCULAR SYSTEM

Munsles are HEseas Lol centract, and Tha human body
has almasl seven hundred of tham, whish are divided in-
o thres kinds. Skelatal muscias are responaltle for the
volyntary mavarmant ot tha ey, Smoof) muacies ard
imeoluntary; they Include biood vessals, intestined, and
tha lungs, There |s gnly ene gardiac muscle — the heart.

B

Fhe lenm mesculds systam (2 gaad only lar The skeletal
muzslas, which ana the long. slender libers amangéd In
parallel bundiae lhat give our arms, [eg, 1oraa, rack, and
lace much at their shape. The (arge part af the muacle la
called theg dwly. The ende of tha okaletal moscles ere al-
lached by ligaments to two olffarent bores, onky ana of
which mowes when 1Re Musclo contracts. Tha orpin B8
whara tha muscle Maats the bone that doesedt mave The
prigin is always closer to the tarso Than 1he Ingerthon,
whare tha muscle meets the bona thal does mowve
Muscles 1hat banwd jointa and pull [mbe toweard the bady
ara celled ffexors. WMusdes that atraighten joints are sx-
T&AE0r.

Movemeanl usually Involvas tha epordinated action of
agveral muscles. The muacle 1hat Initiates the actlon is
the sgoqsisd of prnme mover. As the agoniet contracis,
arolnar muzcla, 1he arlanIsl, rekaxes o vislds o |t
Othar e leg, spnerglsis or fixarors, help the prime
maver by dampening unwantad movemant o NCIAIN @
limb o jowl aleady durireg Ihe acban,

1. TAMPFEEIWR .  — Hink
2 DELTOID Cirarge
3, FECTORALIE Light Bl
4 BKCEPE 000 e frgen
£ TRICEFS . Turgquasa
L EXTERH&L QELICHIE gkt Brown
7. ERTEMSORE - Wl l vy
B AMMULER LISAMENT Rray
& GLUTELS MAXIMUS PUrr=a
10. QUADRICEFS - Rad
11. PERQNELE . Blus
12, GASTROCHBEMILG . PRk
1% SOHLELS . talkea-arear
14, TEMDOCOHN .— Flwsk

15, ORIGIH OF MUSCLE
18, IMSEHTION OF WMLISCLE
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MUSCLES OF THE FACE,

HEAD, AND NECK

T complax muselas of tha head and nack are capabla ol 1. FROMTALIS Cranga
ratatlan and powerful movement 2% well as e mirrle 2. ORBICULARIS CaSLULI Light Blisa
card-nalod acllons lhat exypreas slight emellonel changas 1, TEMPORAALIS - Furpia
In the tace. LInllke most skeletal muscles, the bace and head 4, COMPRESSOR MARIS Pank
riruches are rot atlachad to a maving limb. In=tead thay ine E. LEVATDA LA&BII SUPERICRIS Lighl Gresr
ger either inlo Lhe flal bares ol the skull o lace or inbe head £ IGOMATHIUS Tellow
hissua Buch as the lip or skin of the chin, The muscles of 7. DRBICLILARIE RIS Bl
facigl oxpewision. |oCated near Ihe skin {superficial 8 BUCCINATOR Lighi Brzmwm
muscles), register amglion and also help you chew end 8. MASIETER ]
Spsak, TRA Muscas of MEAT 08 Howr Moss tha Boounsr g prl- ., MEMTALIS Brawm
marlly for chewing, bt they also are negegsany lor speak- 11. DEFRESSOF LAEL INFERWAIS Giresen
Ifgg. The: &S cided &F (e tongoe balp with o chewing and swal- 12, TRANGLLARIS Turguoisre

lowing and ara gxtramaly impartant tor making tha complax
mcwanenls required 1o huiman spesct Some of the 1ongue
muscles have both thalr origin and Insartikan ar the hyodd

14 8. DIGASTRICUS, b, STEAMGH YHICLUS,
ano o CCHYOIDBLS
14, . STEAMNCCLEICIMASTDIDEUS and

Yollww Green

bang, olhers insant Inlo the 1ongues. The mescies of the nack b. TRAPEZILS Ligit Cirarmpe

arlza primadly from the aterngm and davlcle and as far 18. ELPERIQR DBLKAIE Gray

down 38 1he 8ith yarebea Mock mussles parmit you to ro- 18 ;:ﬁgfﬂ%%#&gmmh and Light Furpla
tate and extend r haad, 4

you 17, TROCH LEA jpaseyp Diprk Blum

8. |NFEAIDR CRLIGLIE Flash

' k'

Tl :':'; Iy
| Jfl'_'-':""'l |
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MUSCLES OF THE TORSO

The muecles thal encase tha tors hold the body Oreci,
allcw 11 1o oz, aaslal In breathing, and reglrain the intes-
linea. The Back mossches that centrod the torao's forsrasd
and backward mowament orgicate pamerily along tha
upper prest of Ihe hip, 1he sacnum, and e LUmbes varis-
hram and rse vartically and diagorally inte e ribs and
vorteteEs at varlaus lewels. Although the lumbar warta-
bwae can fley fraely In all direclions, the rcwarnenl of the
thoracke verlebree and thelr comespondent rige is very
lrmibed, whizh [nsures thet the lungs are not eompresaed
and heve room to expand durlng braatning, & web o1
large muscles that restralng the abdosminal coAlENEE.
hands the goime, A5 &3E03ts in Breaining pessdws vartlcal-
W, horzontally, and disgonaily across the abdominal
canity. For example, obilquie grfernes pexlermal ob'inuea)
sompresees the sodominal Savity durinp larded exhala-
Hor. If the external Hbllgqus muscle on only one slde of
Ihe hady cootracts, 1ne splng barde sideward. The mLE-
cleg yaed in teaatning enlarge and reduce the size of tha
thoracis cavlty, which decreases and Increpees n lurn
the air preseure in the Imgs. The diephmagm which
torrm the tlaar of 1he thomeadc cavily, $Onlracig oown-
werd 1o increase the langlh end tharsfare the volume ol
the Thorax, Two sels of Jrtereasral muscies placad side
by sadw il the spaces batwasn the ribe. Thw gxternal or
auler Inlarcostals, which rass {ha ribs and enlamge The

cavity quring itgoiretion, angle downward and forwan ;
gway from the spine. The internal of loner sat ate Gagl :
dower Bnd beek toward the sping ard sefue 1 draw e
o3 down to redace the waume o 1he thorac s Cenviy for
axhalat i,

1. RELTCAD . Crange
z PELTORALIS MAIOR Llght Bl
4. LATISSIMUE DR [ o - |
4. SEARATUS AMTERICA ey
E. ExTERMML 2BLICUE Light Eran
B RCiUSARDOMMIE . Turyubies
T. M [ EFMAL QBLICUE Brrom
B EXTERMALINTERCOSTAL . — 'l

# INMTERNAL NTERCOETAL Giraen
10, TRAFEALS __ __Pimu
11. TEAES MAJOR Yl lpe TN

L
)
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F
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MUSCLES OF THE
UPPER LIMBS

A complex group o abrong poosing musces move 1he
arm. Tuasa musclas. which arisa from the szapula, clavi-
cha, slarnum, riba. lawer vartsbrae, nd mpe, form tra on-
Iy @ technrmnl belwaan 1he anm and shoulder arnd 1he ge-
ial akeleten and hald the humerga in its socket. By can-
rractirs] and ralaxing in combination, tha Shoulder mes-
cles Bre abie to rotate, exiend, and flex the erm at 1he
shoulder, The bracifalrs, Simeps orasm fwhich has Two
feads ar griging), ard triceps Drachi (three heads). all
muscles of the Uppar arm, {2k the albow jonl and maye
t-e farearm. The twao mtening sctione, sywRaiion (58

- e e Ty o T

S

when you tarn B Key) and pvovredior {45 in turning the
pabrn déwnl are ganaraled by mu=clas thet arnes In tha
humarua and wrep ercund the redius and oing like & win-
dow shaca arcund its reellarn The forsarm and lower hu-
meru3 are the onigin for thee primary muacies of the wrist,
hand, and 1ingars. The NAgara are donnected by long ten-
dana, which vou can sae In the beck ol your harvd, 1hat
un Iram 1he {oreanm mase les. Mosslas on he undereida
of the foreanm bend the fingers; muscles on tha unpar
xlde sxbend thens, The hand has amall myscles that
spresd tha lingare and parfodm 1 ComEpdax and vary 1m-
parfant apposaple humb action, which man alona
amony prirnales | capable ol

1. BELTOID ald-wy
L PECTORALIS MAJOR . Lighi B
1 TRICEFS Fink
L BCEPS T
5 BRACHLALIA Lgrl Bronn
& PRONATOR TERES dray
7. BRACHK2ALDIALIS LiggPl Puiple
& FLEXOR CARPI RADIALKE Tallow
A PALMARIS LOMGELUS Turguaiss

10 FLEXOR CARPILILMARAIR Fed

1. FLEXDR DIGITORUM SUPEQFICIALIS Light Grean

12, EXTENSQR DRGITORUM and (DS L it Cranga
4 N Y
. AN oy
11
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MUSCLES OF THE LOWER LIMBS

The leg is far more powerful than the arm, but its motion
is more limited. The upper leg is moved and rotated by
large muscles that arise from the front, side, and back of
the hip and sacrum. The gluteus or buttock muscies prin-
cipally extend, rotate, and elevate the femur. The thigh
muscles move the knee. Four muscles, quadriceps fem-
oris, which form the front of the thigh, join in a strong ten-
don just above the knee. The tendan inserts at the top of
the tibia; the patella is embedded in it. The sartorius, the
longest muscle of the body, arises in the ilium, crosses
the quadriceps, and inserts into the inner side of the
tibla. Running down the back of the thigh is a group of
muscles, the hamstrings, that extend and flex both the
knee and hip. You can feel their large tendons under your
knee when you sit down.

The calf muscles rotate and flex the feot and extend
the toes. The lower leg muscles have long tendons that
pass over the ankle and insert into the metatarsals and
phalanges. Although the foot is relatively fragile, it can
withstand strong forces through the progressive distribu-
tion of the body's weight from the heel to the shock-
absorbing arch and ball. When you walk, the dorsifiexors
rotate your foot upward, concentrating the majority of
your weight on the heel bone as it strikes the ground.
Two call muscles, gastrocnemius and soleus, lift the
heel through the achilles tendon (tendocalcaneus) and
roil the foot forward, thus distributing your weight onto
the metatarsal heads and toes. The foot has a number of
small muscies that help support the toes and balance the
hody.

1. 8.GLUTEUSMEDIUSandb. MAXIMUS ____ Purple
2. TENSOR FASCIAE LATAE Fiesh
3. SARTORIUS Yellow-Grean
4. PECTINEUS Gray
§. ADDUCTOR LONGUS Light Green
6. GRACILIS Pink
7. a. VASTUS LATERALIS and b. MEDIALIS Red
8. RECTUS FEMORIS Light Blue
9. GASTROCNEMIUS, Green
10. SOLEUS Orange
11. PERONEUS Blue
12, TIBIALIS ANTERIOR Brown
13. a. TENDONS, b. TENDOCALCANEUS, and :
¢. TENDON OF QUADRICEPS FEMORIS _ Yellow
14. 2. SEMIMEMBRANOSUS and b. SEMITENDINOSUS __ Turquoise
15. BIGEPS FEMORIS Light Purple
16. EXTENSOR DIGITORUM BREVIS Light Brown
17. ABDUCTOR DIGITI MINIMI Dark Blue
18. ABDUCTOR HALLUCIS Dark Green
19. FLEXOR DIGITORUM BREVIS Light Crange
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CIRCULATORY SYSTEM

The circulalary eyetem supplkes oxygen and Aulonts 1o
every cell ol Ine body and removes wasies and carban di-
oxide. The syElam consiste ol Mood, which carrlas the
nidrenis ang waal s, ths Aeard, which pumps the blood,
and B cloged syatam of tubes (greres and vaitsh that
carrles 1ha bload W andd freem Iha Body lissues. The
antades tranaport bicod enriched wilh oxygen  sed
nutrlents; Ihe veins carry depleled bkogd. The arary thet
leawea tha heart iz vary lage, but F divides again and
agaln Into smallar ared amallar brenches. The tinkest ot
these branchea are celled cgpitares, which ara Gnly
seven 12 nlne microns wida—ao amall that blood calle
muzl pass through In singke Ala. The caplllaries are the
slbe of 1he axcharnga of nutrients and wasgtas batwaan the
blued and Lhe tissua cglis. Inlerlacing ceplllary beds are
found Ihroughowt 1he body excapl in the carilages,
Sullcles, nails, hal, and tha ¢omee of 1he eye, The
deplatad blood moses beck lowand tha eart hroough the
W oE S Ware. FIrst the tineat blood wessels umilam Tha
caplllary beds b form yeniyeg, then the vanules aomblne
agaln and agaln wunill they farrm dha largast valns. The
hearl pumpa tha daplated biood Ke the longs, where car-
bon Jdloxide is exchanped for oxygen. and to tha lkar and
Hidnays, which ramove wastes.

Large artares provide drect "axpress” sanvic e to major
araas oF the body sush A= the braim, lungs, aams. and ab-
domen; these arteriss don't begin to aubdivida until they
reach the approprigte area, Praaz vour Fingar againsl one
ol thass artarbas and you will iss] trs pump Etrokoe o beat
ol the haart. Thiz la the puise.

1. ARTERIAL CIACLILATION Rad
i VENDLS GIRGULATION Blus
13
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HEART

Tha headt iz 1he key orgén of 1te sireulatory systam. i ia
g Inif karger 1han a man's llal—akeut fwalve canlimsatars
lon, nine centimatars wide, and g CaRtLmaters Mhick.
Truc hollow musc ke i located o he (&1 51108 slarnum
tecdwman the second Bnd ffth nbe and & ancliced In s
perIcarTiUm, B meAmBrenoby S6c wilth & hgrous layer out-
=idn arvd & BEMGUE One Inaide, whizh protacis 1ha heart
and archore It in plece. Betwson the bwo [Byers 15 8 wal-
ary |upricant thal minlmizes frigisan wnhan the haart
Fa The Raat 16 surmounded by tha ungd, each ot
which hEE @ Aoteh, 1he cardsac irmeoragsdan. e hage fits
[[1}1=1

Each half of the haar hes bwc chambers, the afuum
(upper) and thg ventrlcle flower]. Bbond raturming 15 the
teart Briars the cight aldum lnom threa veins: tha supe-
rior yerws Cava, which ruma from 1ng uppar (oo ared
limbe: the isferior vers caug, which camiss Diood froen
Ing |owar torag end limba; and L coronary sinuE, whilch
clroulales venous Bood Ingm e walls of the waart, The
bdpod |5 pumped Ihrpuh the froumpid va ke (which TaE
thres GUERE or flapg) bt 1he g wantr ¢ e, Froan irsgra It
poas o the pwimaon ey arkény, tha anly arary Ihal cacrlas
uroxygenated plood, which carris 1110 the Junga. In the
lsrga tha Elood sxchengss carbon doxlds for axygen.
The anriched bload lhern goed te the et alUM. whare il
pagaes itough the strong bicuSma ar mitre) vafua inlo
e koft wentricle. Fimally dhe Blood [Bawes the heart
throwgh 1he aoic sertilupar valyes and THwe Inta The
04 &nd theough tha body,

The hear beata involuniarily, 1hat iE, 16 brain doesn't

W 10 command it b pump Blood, Ingieed varicus S8 1. RIGHT ATHILM LignL Puwp
sors monlior Ihe body's Acl tkes and Ing conesguent de- 2 RIGHT YENTAHGLE _ Blug
mands For more or 1egk blood, FOr exampe, then ara 3, LEFT WENTHHAE _ Fesch
PIEGE Ure Meceptors in 1Ne Bora that rgepond i changas i, LEFT ATAILM _ Qramga
In arteriah pracsane, The sarfio refiay slows e Haar 5, GLUPERIOA YEMACAYA Light Brie
whan tha pracsurs gets hoo high; 1he ceratid i rel ik b INFEFICR WENACRYSE _ _— — [DarkBla
inCraases the hesrt rata when e pressurs Dacormes 100 T & ASCENDANGE ADATA and b ASATIC ARCH_ — FInk
low 10 the arlaris thel sans b brain, Chamomcepors B. PULMCHHaFY AATERY —fraon
ineraase the hearttaat if they detact a [eck al ouygen or d. PLULMORARY WEIH _ Yalkra
an lnerease o garbon dokide. 0. HEAPT_. Purale
o : Ty
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PULMONARY CIRCULATION

Falmanary cirgulation is I movamant ol blogg from the
Mean v the 4lf 2855 in ike lungs and beck 1a the hear.
This circulaticn 15 acaasary for 1he Mood 1o e hange
carben dloxlde for oxyger, The righl ventriclea of 1he heart
purrp s unoxygenalad blood inla the pulsanary atecy.
which divices in two 1o torm the gt and feff puimeonary
grtantag. The rlght artery, which supplias tha larges luna,
tre righl fwhich has ihres lobag), & wikder and lomger shan
the lafi artery gwhich sermces the two-lobad lel lung).
The arteries wrlar ihe lungs 81 the Aiies, 5 warticat slit,
Thor 1he arterlas divida and pREa througheadh [ob-s, Sub-
division loilrws aubdivigion wilil massive capillary bede
arg tormed thal Surriurd thed ahveali or amall alr ssca. Al
Ihis point thaeia orly a thin membrane separaling sach
capillery from tha alr gac. A8 a blood call passas down 5
capnliary, carhnn cidlol diffuses (Rfoodh i memibrane
inddr The wlumedi; Than cxygan passes from the alveell Lo
[t dleexd cell. Tha ovygAnated ol moves sut or the
cap-llary bed wle dhe itcreasingby largar pulmonary

veins, Thasa veinz unite ko Iorm 1our main trunka (s lor
each lungl end empty inlo thes laft a1nium of the kear, The
heart then pumps the osygenated bissd on ks path
throuigh te body.

1. RIGHT aTAILM — Ligal Prrpde
L RIGFT VENTRICLE . Hiue
A LEFT YENTAICLE . A=
4. LEFT ATRILIM LrEngs
5 BUFERICRWVENL Sy L ght Bl
8 INFERKXA YEMNA GAVE |open.ng) Cwrk Blyg
T. & ASCENOING 4 0RTH and b, ARGH of AOATA, Pk
. PLILMOMARY ARTERTY Araen
B 3L MK ARY YEINW . ¥ mlicewy
10, LUNG i GEray
11, HERART . —  Pumpla
12 HAPHRAGMK _ Orawn
14 HIBH Light Brown
15
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ARTEHI ES Tha arterios carry Bhead from Ine heart 1o (he oeplliales, divid
Ing and then subdividing on tha way unlil Uhery bieCorme Smaller
ard el ar and morg and moere numarsug, and and im the eae-
flary beds Iocated in the Bady 119306 The easfa 1z ke firal
ard largesi of the arteries, AdylHx have sbauk ssvsn thoosand
gguarg milas of caplitarles, |f lid @ 1ooend, &1 e daimgnisy
of the vassplar (Blocd veasall zyaiem—artaries, capillarias,
ard wains —would edlend ebou; seventy thousand milea. The
grterles have three layors — rmuscle Hissws, alastls fbers, and
connect/ve tlasye —and expand and contrmct in coordination
whih tha Now of blecd passlng theough them. Each haartbeai
prusfes blosd (mlsthe arterded, which Separd to A the Booo
and ther cantrec! behind it 2% tha ead pumps 1he Bbosd to the
naxt geclion of e vazcular syatam. The arlenes’ structure pre-
vants Ihesn ivomy colapsing when brolkan. but 1The artaries wil
conatrict to redoece Lk siza of the openlng and 1hereky dimin-
Igh tha lgee al bioesd. Many parts of 1he body ane sarésod by
momm hea gng ardery, 8 sya3lem @alled callaterd! cireulation.
Thus il & blood w989l seving such an area mw damaged or
rectrictad, the Tkew af Blood will not smp compleely.

1. HEART Furple
+ a ARCHOF ADATA b, THORALCIC ACHTA, nnd

0, ABDO MIMAL RORTA Fink

S TOMMOH ILIAC rangs

d . FEMORAL gl b TIHIAL Light Brawn

b SUBGLAYIAM Yallon

& AMLLARY AMD BRALHIAL . . —Grean

¥. & ULMAR and b AadaL Light Gresn

& CARCTID . Lignl Qrarge

8. YERTEBARAL e Browm

10, ARTEARIAL BLOCO Fad
M. COMNMECTIVE TISSUE Lighi Furpbe
12 SMOOTH MUSCLE TISUE Turguecizae
13, SERCAE: WEMERAMKE F.eeh
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The weing bring dapleted, uncryganatad blogd from the capllary bads back VEI NS
ke e hwart. Linceygneled bioord 1 s ned. Blood 1o brighil ed when o

is expoBad to Dayman N the air eeca af tha lurgs. Tha waind’ St s
Bl 100 iFak o F Er | Frmes-lansoread 3 r0eries, biut the £I10.04E presseing In 1hes v Ing
1@ Friuch bess Ihen in e arteries; thus the wenous walls are thinrer erd kas
rigsd arnd Wil collapgsa | By ane nol 1k with biood, adbough e venous
wallz are sxpandable, hey e nat 23 elastic ga arterialwalls. The pEesum N
the wins et puahas the bkaod Baeck 1o the heart can barely cveroome e
pull of grawty. To prevant blood fmom liowing backward ar pooling, welns most
affecded by geavity and the waighd of the bload (vaing ol tha knwear leg, or
ewsmpa) heva vawee with double aps that hold the blood unti! the prassung
ouilde up sutficienlly ko mawa tha bond boeemrd the heart, YWhen the pressune
drops, the wakpht of the blocd forces e vakes shut. The conditignbngem as
vERzosg veing pecurm. ueually with age. whan the vahes wezken Irom
constant airdching, which destroys the veime stasialc et pamitbog
b to leak dowmiwe -d ard axpand the wells of B vedne.

Urifhe arberial Blood, vencus bood ooss tel 8purl Iken & o rather it
TIcwes teadily. To Ao the flow, appiy presaure on #he wein oo the side of the
Gul furibeiet fhoes the Rearr. Tha spurting blocd fom a cut artery mus! b
atopped tha opposida way, by apphping prassure batwesn 1he heart and the

Al |I
ll H -

i, HEART _____ . Furpla | ]

2. SUPERICH YERA GAVA _Light Bluw H ||

4. INFERMZA VEMNA CAYA Dark Blua |

4. COMMON ILI&NG Cranpe P

5 B GAEATER arad b, LESFERSAFHERWQLS . Hrowin

& w FEMOAALand b, GEEP FEMDRAL Laght Exrcwers \ ||

T. SECLAYVIAN T &l oy

b CEPHALIC . — Light Graen N"-.|

B AXILLARY andd BAACHIAL Orasan
10 INTEAHAL and EXTERMAL JUSMILAA_ . Light Grange )
11 LUNA . Gray ] L O
12, UL Y GEMATED BELOWSD ... [ Rad
14, CFGENATED BLOOD Bright Rad
14, YVALVES . 78l lcw-{areen I
15, SERDUE MEMBAANE : Flarsh ALY
16, SHOOTH MUSCLE TISSUE Turgquolse ’,ﬁi‘\ k)
17. GCOMNECTIVE TIESELE .. . Lighl Purple H -]
10. AEDGORPUSCELE IM CARILLARY P !
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RESPIRATORY
SYSTEM

Every cell im 1the body converts oxeygen 12 anengw ard
penarates carkon doalde as 3 weets product. Weapia-
rigrr is the tarm for 1he precess of breathing veygsen in
&nd carben dlovide aut The respdtelnry ayatem ane.

vigla ©f the naoss; nEasi cuviies, which liller wred

CE N E T

. AIMHTMIDDLE L3BE
11.

12,
13

condflger lrgoming alr, the pharyne or throat, <he
faryms o wiice boz; Lhe drachss G winopics; the luags;
the srencht or Granching &ir lubed in the langs: erd
the dir ack 1he acioal Blte ot the sdygen-Zarbon
diowlge exchange The lungs are pralecied by 1he
=tronp rit cage and, undermaatt, 1he diapk mgm; thay
ArE SUMCURAR] By ba'n 34rcUS mMembrares the ws-
carpl piaprae. The lunga in turm sumoynd tha mediasi
num. an inlerpewral spaze that contains ke feaxt n
e petlcredisl BAG ang pars af the Ireshea, bmoneh |
esophagus, blood vassalz, ard morcas The thoacie
saylty |a llned by a mambrens called the par'ets!
plavra; bavwssn IDand the viacaral plauras ia a4 pelan-
tial space, the sirggielral space, contalning only a
thim 1iwid 1hat acks as & lbricant for Lhe plerae,
which thus alida fricticnkaeely as 1he lungs mowe, The
lungs op=n Iheir inner air chambere to the outsids
&tmoaprers; Ihus when 1he lungs are at rast the al
pretEurg i% IR Earrs inklde dred autgics 1he body, A%
innalalipn Deging, the rlbo, MRorasi: mMydclea, A
Jdigphragm increase the &ira of the thoracic cavity,
tharehy lowarlng the air pregsure In tng lunge. The
higher gragiure culside 1he body 1hen forces more gir
into the lurgg 0 eguallze the alr prezsure nside ana
autzide. Ouring exhalation the mesclas and riba com-
prass 1ha ungs, raislng tha alr prassure ins de unsil il
excaeds the presgaure gulslde — and the ir nushes out.

TH&CHEA Biue

ERCJCHLIS -Ight Blue

LLNG Qray
. AIBGRGE Ya lovw

FARIETAL PLEIRSL Pink

INTRAPLEURALSPFACE _ Yallawhraan
. YIGCERAL PLEWAA rangs
. CHAPHRAAGM RAed
. b AIGHT SUFERICE anrd

b. LEFTSUPERIOR LOBES __ Lighl Cranga
Lwght Gramn

u. AIGHT INFEFIZ2RA a4

b LEST INFERIGHA LOBES __ Lighi Brawn
HEART Purpila
LUBRIGATING FLUID _ Graan

a ™
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NOSE, NASAL CAVITIES, AND PHARYNX

The air you Inhale passes Ihrowpgh a saries of chambers
and paseseways thal cleang end carditions it bafare It
reaches your lungs, Fi-st the alr @nlers tha Eody throwgh
tha twd noglrits, which apan into lwo large chambers, the
nseal cavitiee. The covilies ara separated from each
S1har by the secrum, 4 tartiisge divider, Slicky mucous
membrangs ling the walls af the cavitlez, The cila,
tilliarne ¢of hair-like projectlors thal cover the mem.
brenes, swaep frapped partic-es toward the theoat 19 be
fwaliowad. Each cavity also hes s sat of threg Cured
bBongs, 1Ne furtvrates or canchas, 1hal Berve as alrfolls,
caualag air pesging through them to =il and change
drecilan. L_arger airborne partlclos 1het cant tallow 1he
airstream gat thrown on the sllcky mamiyvane. The nasal
cawlllca can trap almoal all partlcles aver tan Micrang
wide. The nasal peanmges also werm incaming alr aimaar
te Baddy t8m peralure and Rurmldify it by edding moistura
fram tha mucoua membranes and dralnags from variaus
AnUsas. A3 much ss 360 ta 200 millllkers of water per
dany 13 used lo humidrly dey alr. The fasal tavllies are
alze protected by Ihe sneezing mRCir2miEm, which is trig.
gered whan irrifands stimulate a resclicn from tha brein
lo comimandt the deep inhalatipn and EXpIOsHYE eXhala
tion thet camias away the faresgn matter.

Both fool and &ir page inta 1he Didy thraugh the pha-
proe Or IRFQAL, which 18 lacated jusl behind te nasa) caw
195 and mouth and |3 mada of skatetal Vasue snd [ned
wiih Musous membranes, [t hag threo [ArtY: tha nage
pharyn N ks on1he 1op naar the naeal cavitlas; the arophar-
¥y 15 in The middle behing (he aral cavity; amd 1he faryt-
Howharear |3 lacated abova the voice bow and escpha-
gus. Tha gustachilan or audithany lubes open Into Ihe phar
¥ Theay drain secretions trom the middle ear and con-
nect the middic aar, nasspharne, and fhe atmzaphare i
order to wouallze prasuwe gn bath sides of Lhe gardrum,

1. NASAL CAWITY Legahir, Girsan
1 TUABIMATE BOMES G
1. GPEMING OF EUSTACH|AM TURE__ _ park Blua
4 MNASOPHARYHX vange
b ADEMGIOS _ Brawm
6 TOMNELES — Biay
T, OROPHARY X Light Cranga
B AP NG P 8y — Lighi Baowm
B ESOPHAGLE TEhay - Greet
10 EMGELOTTIS | __Hmd
1. LARYNX el

12 THAGHES —__Blua
15 OILA Purnde
14, DUsT ___ Dam Green
1E. EUSTACHIAN TUBE | Light Blue

.
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MECHANICS OF BREATHING AND
SWALLOWING

The farrgoptaryna is shared by air, solid
loads, and liquikda pasaing inba Ihe boety. The
tenny and the ssophagus apan inla it A type
ol mucous membrans, stralliTed Squamaers
eplthakium, caatd Its wells Sensars [0 the spl-
thelium act a8 traMic controllans that allow
arly Air loarted the e eftad . \When gol lde ar Il
aquide stimulale trese louch moaptars, he
mowgiattiz, 2 emell flap owar ine iraches opert
Ing, aneps shut. AL lhe same teme awallosdng
baygerea ho cEITY the matenal Ima the sbamach,

4. BUPERICR COMNCHS _ o LiphtOreen
4. MHDDOLE GOMUHA EraE
A INFERRDASOMCHE __ Omrk esen
d PHAFTYMM —_Rranga
5 & EMELOTTS and b CORK . Hag
& LARYME Yellow
T. TRARGHEA . Elua
BESQEHAGUS 0000 0000 Yellww ks
B. HYQIDBONE | —  LEgtBrown
1, p AIAN LNGS and b, BALL GO0 Ligh! Olee

COAMGH SEQUENCE

Evan minute particles can block air passages
In the luryys. The walls of ihe washes ane lred
win cille ard mueous membranas What trap
dust not caughd in the upper carlties. Largw
partiches almuiebs 1oush SanEore that tipges
1ha breln to send oul & cough reaction signal.
Thes Junga il with Bir. Ing epiglottla clobes,
arvd 1he rits and dlaphragm aes pashed sharp-
Iy agalngt M@ lungs, thevely increasing 1he
luryga’ predau e — LE's ke Bequsezing & Galloon,
Tha aplgictile tles opesn and & rushes dut al
awmoat the spesd of sound. dielodping the
parthle and carying it oul.

i
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TRACHER

L

1

12

LARYNX AND TRACHEA

T
2
3

1

4
b.
T.

o

11,
1.

15

1

15,

. LEFT FRIMARY

Tha larynx or yaica boax cunnecls {he pharynx wiih Lha
top of the trachaa, The larny o made af nina cartilages,
ail 1led togei her by Ligaments and moved bw rruecles, and
lweo parrs of mucous mambrane folge, The Fonier o infgr.
ior fnkds ane tha inee wooR! folds or corgs; the upper or ay-
perlor Folds are the false yooa! failds or corgs, Snly the
true Gords greata sounck Ihey vibrats like vIodn atdmgsin
e aralream. The pfoffs, which conkigts of tha lroe
conds and ha apaning balwesn them, perenite & varisbla
amount o air 10 pass through the yoloe box, The talsa
folds prewent salids from entering the larynx, and thay
alEQ Gome Info play when you hokd Yaur braalh.

The trachea or windpipe sxdends from telow the laryny
and toward the lungs. |1 1s reinformed by B colwmn o
C-sbaped carllkigen and coalwd whh mucous M-
bransa and cilg that trap and Aweeph minuta dunt par
tcleE upward to the pharyme. The Irechos divides inte
two broochf, ona Tor aack I, which arg atruchyrally
Bimilar to e Irachea, The rght branchus ia the wider,
shorter, and more vertical of fhe lweo, The branchi divige
and subdivids continugusly, kacaming armallar and more
NUMEFDLE. AR thay becomm smal ke they changa fram
cartifage rings 19 carlilaga plales to smocth mMuackea,
Thesa Bre Lthe musclws that speem durlng a@n asthma ai-
teck, choming oM &ir Paatageways ard making brast hing
drf ficyH.

There |3 {itia changs in valosily and preasura of the alr
a8 it moves through tha branchlal ayEam. Thie 15 be
tAUSE the number of tubes increases even as the sire of
aach individual luba decrapses. [t takus JuBt & little bH o
musaular force ta creatla & vacuum in the tubas for inhal-
alion or high peessura fior wxhalation,

EFIGLOTTNG _ — 1)
HYQID BOME ____ Lighl Brown

UGAMBENTS __ fwange
THYRADID
CaRTILAGE .. Grasn

CRICOID CAATILAGE __ Gray
TRACHE®A _ Blue
TRACHERL

CAATILAGE_____ Light Furpbe
RIGHT FRIMARY ]
BRONCHUS __ Lighl Blue

BROMCHUS _ Dark e
RIGHT LFPEA LOWBAR
BRONCHLES Dark Gramn
FHGHT MIDOLE
LOBAABATHCHUS _ _ Fink
AISHT LYWW ER LOBAR
BRONCHLUS __  rellpw-&resn
LEFT UFFER LOBAR
BROMCHUE _ _ UghtGreen
LEFT LOWER LOBAR
BROMCHUS _  Yallow
BROMCHIOLES Tl.lr'liﬂ.l #ad
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ALVEOLI

1. THADHEA . Blum
2 LEFT and AT BERDMHGCHI Lignl Blua
4 BAQNCH _ ]
4. TEAMIMML BRONCHIZLES Tuarg Jolea
5. REBPIRATORY BROMCHICLES . followiLGrmtn
B ALVEOLARASAD CTRnE
T. ALVYEDU __ . Yullow
A BLUOD YESSELS Resd
5 LUNG . Sy
14, ALGID COPPUSRCLE - @@ Fink
11. CARBON QIO DE Cuirk. Blus
1% COYGEN Purple
11 ALVEOLAR-CAPILLARY MEMBRAKE ___ Broain
14, PARCRACRHAGE —— Hesh

The thiee lobas of M right lung and tha two o the kit wre wl Bersed
by secondary bromchi Lika arteries, the tronchi divide agein and
ajain, DPECoMING MHHE NUMErQUE, NMETowWa, and aharear wilh aach
aubdivision, The final and srmalkest of the bronshial 4l 1ubes ana the
tarm gl brescivotes, Even gmaller than ine arminal bronchloleg ane
anctrer kind ol taba, Hw rasgiratory broncfioles, which are made of
a smacth leyer of edllated epilhslium, and which tueninta 1he 26AYm,
an alonpates sacslike opening. |Ep/theiium 1 tha 1enm for the cellular
{lsaue covarng an internal or extarnal surfaga) Tha akaesll or ar
calls, mall projections that numbar abeut 1hres hundesd mililon in
an aduh, lina tw rasplreiory bronchiol ea. The enormous e of the
alveall (I spread aut, the akeol| would slimast cover & Jootball fisld)
la mrapactes tram aldparne [miamts and argdniams and kept sterila by
Ltva Hrasronhages, speciallzed calia in the alveokar wall that surrcund
and digaat umwanted perticlae smallar than one micron. In the
alvanli only tha thin afvecise-capiifary membrans seperaiea tha alr
from the binod-camying capllatss, When you breathe in, the alr in
tne glveall is 21 percent ceopgan, 04 percen) carban diowida, and 79
parcant nitragen; but the bloed LellE coming back ta the lung have
already grean up seme of lheir ceygen to tissuss throughoul the
body gl Yhue camy 855 Oxygen angd mors oprhan doxida— 2
chemical Imbalance on tha fwo skiea of tha alvealar-capllary mam-
branm. Thus the two grass Iny to squalize thalr pressures: cergen
pasasa fron tha alvaoll through the rmemibrans and to The Beod, and
carbary dioxlde diftusss through the membrane ta the ar aac, The
|arge area of tha akegll makes for a very efflciant eedhange: oaygsn
i3 repienighed in about cne-ilith of a sacond,
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BREATHING MECHANISM

No conscicus muscle foree ia required for insgdsetion
(Breathing Inj or expration (breathing outy, Before tha
breaiting cycla baging vour lumga Bre &1 rast and the air
Eragsura in them equals the pressura cucshle, Than the
diaphragm cortracte, which Increasasa the vestical mes-
aure of the thorax. The central terdon pulls dossmwart
ardd {lattena the diaphragm. The extarnal irtercostal
muecles pull The riba upward and oulward; thes incresges
fhe diamater 01 4he rib capa. During deap Inhakation the
neck 81d back musees help almvate the rlbs, Ay 5 regult
of all thiz, 1ha lumps are pullad by 1ha parl=tal anc wizgar
al pleurae and axpand — ir's |lke having your hands gluad
4 2 ballaon and pu ling |t widar, The alr malecules Mo
the lurkps now must 111l a 1arger wolyrs, which reduces
1NC @i prausurg. The e latively higher pressyre of alf cul-
Sde the bady forces alr Inbo the bory's 81-ways and 1he
[UNXE in Crodar W squallae the prassure inslde and out-
alde.

Curlng expirallon tha diaphragm and cxternal inbareos.
tals redax and tha elagtip lunga atiamet to smingy beck o
1he amaller size they wara belorg inapratian. Ag thg air
BRECE In the lungs gate smaller, Ine prasaure In1hs :Lng4a
InGreasea vnlil it excesds the pit praseure outside the
bady. The cyche 2nds whan 1he air rusnes out of 1ha lunge
fo equalize the presaurg wilhin ang without, cateving with
it the wasly gas carbon dioy|de.

1. AIES Yalaw
2 CDSTAL CARTILAGE - L YAlAw Grear
& STEAMUN BAween
4. EXTEANMAL INTERGCETAL MUSCIES | Crrangy
5 NTERMAL INTFACISTAL MUSCLES Pink
4. DIAPHHAGH Rl
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NERVOUS SYSTEM

Thenervaus syaiem is & control and CONTITINicE] 100 =ys- CENTRAL MERYOL'S SYSTEM (CHS}
18m, consieting af 1he rain, gpinal covd. mevve edlz, and

aerve dars, that mns throughout the body. It ariginates Tna b"E'r"" &:d spinail corg maha Lp :nefcmg_ |h? control
#nd coordinates phyvsloal mactlons to tha anrarmant cendar far !F & lmw-'almnt ared GCtlans of the entirs bogy,
oo g Ay e e e R o auli mcepu e s s
Fmaart and lungs. It also mal e e hameoslasiz, 1hal is, g ant reastin e Isﬂéu ' ;AR

balancad atate within the by, pu .

FERIFHERAL NERVIOUS SYSTEM [PHS)

The Firai af the twe parts af the BHE is lhe alferenr sys-
t4m, which carrias messages from the sansors tg [he
CHE for proceselng. Tre =acand part, the efferesr syy
fers, CArrias tha CMS's command e 13 1R maciss 300 w-
pans.

AUTONOMIC NERVOLS SYSTEM (ANS)

The AME regulales the invgluriary intarng| QIganE, rrua-
<les, and glands,

1. BRAIN
2 MERVOLS SYSTEM _
4 YOLUNTARY MUGBSLES
M Tre b Ery FNES)
4. INVOLUNWTARY OREANS and

MUEGLES foantrollgd by AMS —Lignl Biua

Gray
.. Blagk

—Fink
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lang,

I{\. are

4 nerye call, like all olher cells of the body, hasa
nucleus and fuld zytopleem enclosed by a cell
memmbeane. Meorvgd COlS are callad meutans; they
have atlar-shapsd bodies with two kingg of tonp
cytoplasmic threads projecting Iram  tham.
Moessages ar Impulses 1o the oMl body gre carrled
by Lha narve flare known as denoritaz, There aro
up to two hundred dendrhiae Inasch negmn, Axarts
Indivhiual

NERVE CELL

nerva flbers that carry

y Mmaezsapaz away from the cell body. They are an

— 5§
t. BEMDAITE _ Blue
2 NUS ES_ ___ fEresn
3. SELL BN Light Eiua
4, AXE CYLINDER Dark Blus
. MODEGFRANVIER_ Crargs
g MYSLIMNEHEATH allow

7. SHEATH OF S0HWAMN'S CELL R
€. HUCLELS OF SCHWANN'S CELL Elmck

B. TEAMINAL BRANGCHMES _ — Hnk
10. PRESYMAPT|C MEMBRAME Garay
1. POCSTSYMAPTIE MEMBRAME  Bromn
13 SVHARTIC CLEFT — Lighet BArean

REFLEX ACTION

I 1akun anly a belet momant far an Im-
pulse 1o reach tha brain, be ayvaluatad,
and relurr as a myacie eommand ta the
appropriate par o the body, but aven
@0 Ihal may' ke lao long In Hmes of
oangar. The refléx action |1z 8 safoty
shoricut. A paln impulse from tooching
@ hat pod or & aharp abjact, far exampla,
nan o lrom youw fingar to your epinal
vord, wham It |s tramalarred to an
aseclatlon neuron that connacie
directly 12 the moler reuran. & alimulus
18 inztantly dizpatched Lo Jark your pem
away. Hag |he measaie travedid to the
Braln firsl. there may have Bean more
sBrDUE dEMEA]E o your linger. Blinkirg,
snegzing. coupghing, and ducking ara ml|
reflex acions,

closed in flatlared cel| shaatha,

The neurcng and their flpare form @ relwork Ihat covers the entire Inglda of
the body and &l of the skin. The dendrites receive slimull from tecaptor
AGas or otheds nerw fibara; an awon than carnes Ihe message fram the cel|
body 1o anothar neumn o to the grgan that i3 b be afecied [Calted the sFac-
for) such as B musoki. NBumNg that carry messages Irom 64 NEorY Srgana to
the DNG are sensory Heurors; thoss that camy mexgsh s frowm the SHS or
olher nerve centers to muacles or organa are Modor AsLrots, Tha |lowg flibwrs
ol neurens aré arangad In bundles czlled perves. The fbers of ang reuron
navar touch thoss of another, although they do meat ar a place called &
eyiapse. The narve Impulse |5 treanefered alactrog hemdcally through the
gynapese Inan [ngtanl.

I-"' I Ty

k \
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Margaret Matt

HUMAN ANATOMY Coloring Book

Teext by Joe Ziemnian

From a blologicsl point of view, the homan boady s an mfimitely complex marvel of fine
diesign, superbly adapted toits Functions by eans of evolutionary development. Hundreds of
specialized organs, bones, muscles, nerve fibers, blood vessels wod other anatomical Features
comprise an mterdependent network of bodily systems that cnables the human organism to
survive. Now the component parts of this intricate flesh-and-blood machine can be absorbed
andd understond by means of sn mgenious Format: the coloring haacrke.

Human Anetomy Coloving Beok contains carcful, scientifically aceurate line resderings ol
the baoddy s organs and major systems: skeletal, muscular, nervous, digestive, reproductive,
ote, A tetul of 43 plates (often with several illustrations to a page] offers numerous views,
cross-sections, dingrams and detuiled closewps, labelled and numbered to correspond with
supggeslions for coloring. These suggostions wre specially designed to emphasize the
structural relativnships in the body. By working through each system, the reader will gain oot
anly an intimate knowledge of the location, appearance and robe of the body parts, bt il
b leving the grosmdwork for more sophisticated studies of anatomy.

The drawings in Human Anatomy Coloring Book are remuarkably clear and detailed, and
crchis secompanied by a concise, informative te that outlines the role of the part illustrated
in the general contest of the hody's aperations. Both text and illustrations have been
reviswed by g specilist (o nsure rigorans scienllic accuracy.

For colorists, medical students, artists—anyong concermed with the structare and function of
e i body—Humein Analomy Coloring Book represents a highly accurale and uscful
introduition t the topie, and an enjoyable coloring experience as well.

Orriginal Dover (1952 publication. 43 black-and-white plates. Publisher's Mote. Text, 43pp
Bk # 11. Paperhaunid,

Free Dover Full-Color Children's Book Catalog
{38071-2) available upon request. '

IZEN O-48L-24L38-k

20000
Cowver design by Paul E. Kearedy H‘
7ROL 138

_ : #2.95 INUSA 9
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The Brain is the mosl complec and Spacialized
nrgan of tha body, 10 covermd Dy {hees arotectie
membranes, the menimgeg thal aleg gxiend
dowan'wBirgh 10 encase the spinal <ord. The main
part of tha brain. the cemsbrum, @& divided intc
nght and Iaft hakes, he hemisaheres, The ouber
aurface of Ihe warabrum @ the coras. 1 g
welnkled and wragularly shapad, wilh deap fur-
rowe that intreassa the braln's surface areg. The
forebrgin, ocated In the dront of the cerebrom, s
tha sité ol 1hé maal complax: functiana o human
thought and actlon, Thaese funcllong include
mermnary, judgment, reasening, speech, and 1he
farmation of wohds, Tho forabraln alsa |5 the =aat
aof amations and whel we know e paraanelity
traltz, and recelves end Jends measepes 10 tha
olhar parts of the brain thal contrel 1ecs complex
tunctione. The midivafs Commdd Vision and sy
reflaxas, mamy visceral or Invplundary musslEe ac-
Tivitied, andd molor respensas of the head and tor
0. The midbren gennegtg 1he forebraln to the
nindiocain, which conelets of the corobeffiym apd
pans Bnd |3 Ilocated behind and Bolow the
cerebrum, Tha hindbrain is responsible for coo-
dinating muacular actlviry and  amplifying
carebral tirmull on thedr way 10 1he myeclies.
cannal imifieta B musculer cantracilon, Bot & can
koop riuacies Inasiaie ol partel conracticn. The
pona s & pathway between 1he two halves ol the
cerghsdlum and a relay alvwesn the midbrain and
Ihe medulle. Within the pona 18 1he srsumofasic
eerner, whith pleyas a ralea in breathing. The
mesuria ablangara, an olongsilon of 1ha basae ol
Iha brain lhet jains with 1he splnal cord, conirgla
tha aethity of Internal organs, [Ineuding
respdratory amd digestive organs, 1he kaarl, and
glands.

26

o
1. CEREBRLIM aray
2 GEREBELLUK nghlEIuE
3. PONS Light Cranga
4. WEDOULLA Lighl 3¥mar
5 SPEIMAL GORD Firk
3 MIDBRAIH .. fallow
7. WENIN{(IBS Aad

TP WIEW

:LL:HEAD.PEEH:

3 )
!-nu":"i."-,lrmuam :;,1
! !y FACE, - \:l
J." | ETE% It
| NOS Mt
el
sHouLpen  UP5T A}
JANY, TEETH, GiliNcG —
TG L
THROAT, MOUTH-— )
M PS8 B DM ML
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SPINAL CORD

Tha epinal gard deasanda fram tha medulla obomgatla i
ko Iha protective arreoned cangl fomed by the varatrae,
Tha canter region ot |ha comd 15 while malber made up al
numraArows ghasthed rneeva flbara, Tha inlarlof ig gray mat-
¥ar. The cord has lwo funcliony: i 3eras &a the aenscry-

rcder meehanlzm for rellex agticns, and ag 1he bag-wary
tranamittar Sf impulsas, reactions, and stirull Inggsred
by warous internal snd estéerna: aonditlams, ThImy-ores
pairs of splnal namvas, 1ho perfoferz! nervous sveiem,
branct cut fram the varabras 1o 102 right and 12 sldes
of tha body, These noves are large cabloe of seneory and
mator fikara, Tha flval narve palr erkees from e medulie,
1he cthers from the card. Each narve pair contrads a par-
Tlcular area of the bady and |3 [dentifled by 1he numbser of
1he vartabra ovar wehich it laavas the spinal cord. Dutside
the cowdd each merse divides to form aeveral branchea o
ramf, whith conlrol ganaral arsas of the Body. The dorza)
rgm}f contral the muezles and the skin of the back,; tre
wvartlral ramy Innecveke all 1he struciuraa of thae [be and
1araw; the menirgesl or recusren brarches relurm Lo the
gping &nd weretrar. The wemira, raml and adjaceant
rarves formn networks or bralds called piesuses thal goto
panerel eread. The cervics) pdexos Sarvas tha nssk, umber
ahauldersa, ard the diephnegn via the phrenic nersa; the
Srachls! plexws goea 0o (e unper limbs and Lhe rmack and
aholdiy muacles; the  lurnber plexes conleols the
abdarninal area and part of tho logs, and the szoral
plexua aarves tha burtocHa erea and lowar kga. BEach
plexus is ika a larga cable of rerve bundlag =N goaa
direclly to 8 =artain part cof tha body and apecilic nanves
branch sul whan 1ha plexyus pesses the muacle, argan, ar
tissuB i1 conbrmls.

p -

1. YERTEBRA Liginl Oronwer
2 SFINAL CORD Yellaw
3. SPINAL GANGLICH _ Orange
C1-Ca, CERAVICAl MERWES Light Blue
TI-Ti2. THORACIC MERVEES Furpds
Li-L5 LuJWEaRMERVES _. Pk
E1-85 ZACAAL NERVES Ped
4 w
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SENSATION SITES

You keep In bouch with the outeide widkd
wilh wr sengory organe and ihmic rerves
and raCeptors on the surface al your body.

1. SIGHT

Light ertars the eya thrsugh the lans andle
jocusesd on the rehind, which is lied wilh
phareceplor neurons callsd  HdE erd
conas. Fode ragpend to dimn [Loht; cones are
stimulatad By BOQRE IIq'ht atwl are special-
pad 180 dilect color, The phalorecepiore
mend Mpulses to gerghia (@ groun of narva
cell badlas) near tha front of the retina, The
ganglia lead to lhe eollc marve, whish in turn
franamits impuigss t IRe Weus, cerler in
the wecApltal Iobea of The brain,

4. SEMSATIONS OF THE SKIN

Touch panacrs are clogast 1o the skin's su-
facm on your lingertips emd near sirends al
halr. Pregsusa sancors lis deepss. PR sen-
aare g barg gendrites. Heal end cold a2n-
gors arg differerd trom ana arother and ap-
pear randomly ower the ernlira body,

% SMELL

The olfactory nerve ceds detect partlcles
flven aff by abjecta. The particles anarate
&r IMEUIBE thel ravels over tha olfectory
tract to the cartex of 1he brain. Abar gon-

slanl wapoaue tO an odor, o GMACTY
narvad bacamo femporarly deadared.

1. TASTE

Fowed mives wikh saliva and anters pares,
he ingusl papdiiae, on the orgue, Embed
ded bareath theze poress are the chemical
recoptors thal chatlnguish swoet, B=ity, bit-
ted, ang sour.

5. HEARING

Sound wmwas amar The awpifory cand' and
wibrate tha rypanic mambrams of aErd .
Threa 1iny bones-—-the asmmer, &rvi, Bnd
strrup — ink; Ing ingide af e &8rdram Lo the
poghied, which i fliled with fluid and Hned
with v andings. The vibratlons move
through the liquid te ihe sanaore and e
ranemitied 10 Iha braln aa sound IMpulaas.
The aamiskoulgr camals help In extablish
oulf Benee of halands,

1. SIGHT
a CORREA . Yo
b AWTERICH
CHAMBER Lignl Becwn
ELEMS Pirk.
d RS _ Ble
e PUPL_. Gray
1. AETIMAL BLSOD
WESSELS Hed
pOPTICHERVE . —{awemn
n AECTUSWUSGLE Hurpla
LRETIHA Light Gresn
| SCLERA white gl wye) —— Whits b GLFACTORY
k. POSTERIOR HBRYEFIBERS ____ GEraen
Coh I LIghi arangs 0. ULFACTORY
MNEFRYE TRACT, Yl low
i SEHEATIOMNE OF THE ENIN
8 HAIR Browm - TASTE
b ROCT OF HAIR 1. PAFILLAE Orarne
PLEXLS [touzhy Black b BODY OF TOMOLE  __ Pink
c PAINAEGEFTOR ______ 'Grsan 0. PRLATE . . (6
d. MEISSMEMS
CIRPLUISCLE Newch) — Flnk . HEAFIMG
u. MEARELS QISLS ) #. EXTERNAL ALIDIT oY
Houchh  _ Oranay CAMAL — Flosh
. PACINIAN SOAPUSCLE b TYMPEANYE MEMERARNE
(reseumal _ — Light Blus mardor) — Fisd
g. ENO BULE OF KRALISE = EURTACHIAN TUEE ___ Drangs
o] gl L AUTDITORY
b ENC ORGME OF AUFFINI BOMES . Ligid Biown
{1 - R a SEMICIAGULAR
CAMALE Ta oW
3 dAMELL LoowCHLESA _ Biue
& HASALGEWTY . Plnk B ALDITIRY MERVES __ Gawsn

28

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

AUTONOMIC NERVOUS SYSTEM

Yau can blink of rowe youe finger at diflerent speeds. but
yvou can't charge bow fast your stomach digests tood
The slomach, like other intarnal organs amd 1ha Smootn
Mmuscis tixaus af Blood vesaeg, funclions ineoluntarly
ang & under the control af the aulgnomic nernous
syalam [AMS. Thia syslen regulales ihe bxdy's ile.
fustalning 1uncticna aimost indespandently of tha cermml
reroas systern (CMS, wiich conglata of tha brain and
spinal cord. Tha ANS I3 alan tha divielon ot the parlptwral
neryeus system (PHNS) that conveys messages from the

143

1db

.

AN

v

CHS outwerp o procyce rBSponsEs in
muscies and b zaues,

There are twn meRIn pare to the eyglam: the spm-
pEtRetic and permgympalbens Sylams. Many argans
herrm rwves COMEng fromn DoOth Swstems; thege nervas
prodhice opposie reacthons. For exampls, one e may
respond to low blaod presaore by Increasing tha neart-
beal; tha ather nerva will 5'cw the heartbeat wmen the
blood prassura is 100 high. Smilarly. +hen the lgved of
zerbon dicxida in the bload increasess, thea cerabral Sponal
fluid becomes mare asidle. The acldity actlvates chemo-
receplors that sthmulate the reepiratony cenier of the
midulla. which Increases tha rals al breathing, Incresasd
breatkire] i1 tum eliminalas ewcess carbon dioxbde,
thareby bringing the leval In the Lloud back 1o narmeal. I
oo much carton dicxida 15 ahminalead, howevarn na
chemoreeeplars initlala s-cwer breathing to increase tha
imve| af carkon dinxida.

i ary

1, GLANDS i |lew-areman
LEYE__.. Light Brawn
2 NASAL MULCSA Flée=h
4, TRACHEA Blug
E LUHGS _ Gray
& HEART Prple
I. LUYER Brwnn
A GALLBLAOOER L . dranga
3. STOKACH e = Greman
L PANCHELS TurquCEse

& DOCDERUM and bo3MaLL INTEETIME ___ Light Blwa

LARIGE IHTEETINE Cark Blue
13 AECTUM Lighil CIrargs
Yd g FEMALE and b. MaLE REPRADUCTIVE
CRGAMS ¥ e
10. KIDHEY3 L bl Purple
iL URETERS Light Cureesrn
17. BLADDER Pk,
'
L
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The body carnal waa food in " form 1 odinariy
comes in because the peces are too larga and
Somo {0ods, sweh s Tats, are nal waoar ks and
theretare cannol be absorbad nto tha bicodatream
o pRss irto fna bssua calla. The chemical Gompleax-
Ity of maat foods |8 also more than 1ha bedy can
handle. The rocle ol the degeative syslem is 1o
reduce large end complex foods to the wsaber
Folunle Substantds 1he cells can use. The prccess
iz balh phyaical —as whan the teetn chew meat [n-
1o tiny blts —and cremical—as wher e anzyme
Plyalin halos io change aiarchas g emllBr com-
poaunda. The timeng of 1he digesiive aystam 3 ey
impoatant: food Mzt rove Slowly snough ao 1hat
all tha nacassary thanges can occur and ebaorp-
tioh can lake place, bol fasl arugh bo preeen]
harmiial JQod Ml icn.

There are twob para to the digeative ayslem. The
abimenlary canal g a tube aboul nine motars long
runring tram 1he mauid [0 ne anus and inehedas
Lhe Hrroar, ssophagus, giomeck, and the smani and
farge inteelinezs The organg anc 1he glands that aid
In the digeativg process ane Lhe acoessory organs:
he ksath, fongue, saNvEry uands, Asrareas, fiver,
and geliblagdger They reduce foocd mechanically
and chamically ta 2 simpla form the body car pro-

DIGESTIVE SYSTEM
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casg.

1. T=EETH Yglbow
2 SALIVARY LAMDS - Turguoae
A TOHGLUE Fink
i, EFIQLOTTIS Hud
b, BEBOPHAGLS allowddrean
9. TRACHEA Elye
7. STOMACGH Ghsan
A. SFLEEM Parpla
B LUVER Hrown
10 CAAPHRACGM Fle=h
1. QAL LELACDER Cirangm
12 PAMCHERS ——— e - Light Ciraan
13 SMALL INTEETIMNE Lighi Blue
14, APRENDX Geray
15. LARJE NTEETIME Ogrk Blye
16 AECTUM Lght renga
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MOUTH AND ESOPHAGUS

Tha mcull’s primany ralg Ig 1o
Raips digaat 100d by raducirp ite
gize. The mawrh includes the
tonpLg. heartft, and tha hard and
zof! peigtez. TRere also arg
three 3ete2 of glerds  that
sacrets sallva o aid In chawing
feod: the gparciid QiEAds are
kaaated {m tront of The ears; the
sublinguad giends arc ambsad-
ged wrwdar the sides of tha
longue; and the Submaxifary
gfand's are poallloned near the
rear Of 1he jawbona. The {eath
aut and crush feod. Tha tongue
acie 35 2 tasta argan eng il
al 50 mixes sallvg wilh Tooc and
micwed bl towvard the rear of the
pharynx or lhroat. As fond
sntars tha pharyns, tho spégior
&, A carbiaginous lld that
hange over {ha lamyrix to pres
vant 1ood from antaring it,
cloasa aref the wave-like swil-
lowing mevermeanl bagins in 1he
¥3Cphagus. The ssaphagus |5 a
laod lube Wwentydiva to {hirty
centimalears lonyg 1hat egins at
Ihe pharyrxz amd deacande
through the medlastinum and
dlaphragm inla the slamech A
clreylar sphinster rmuacle,
{vcated whare tha eeophagus
jning tha stamach, opens ta el
firod pass and Glgses bonind il
b pesymnt it from flowing baok
frem Ihe slamach,

1. SaLlvaRY GLANDS — Turquuige
2. TOMGUE Fink
1. ERIGITTIS _ RAmd
4, ESIFPHAQLS YoloxLtEraen
K TRAACHFA Blua
8. TEETH mWhils
T. LIRS . — Flagh
B EINGIA g . . Qrange
9, s HAAC and B SOFT FALATER Light Blua
0. BWile Ciark Blug
11. TOHSIL [Dark Gresst
12, EMAMEL Yhte
15. OEMTIMN o arken
4, PULACAWITY _ Light B¥cwn
18 AT CANAL _ L.gk1 {wé.nga
16. NERYF FIBERS .. Browr
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STOMACH

Tha aiomach cenlirues the process that bagen In1he mouth of
reducireg thet aize of food, DUt 118 pnmery roks ba S13rado. The
stomach's walls hava three layers of smesdh mgscls —
Iongifeadinal, circuatar, ard abigue —and Sontraatlans ot thess
mudcles creats a lwisling, Kneaging action thet breaks up
food. THa stomach lnlng ia a thick carwalyied memarane with
many gaeirlg glands ambedded in ita falds, which larm iy
bubses, Thare ara thras kinda al glards; 2ymagenic orahlef el
gacrate tha enzyms Qapsinogen, MucouE cofis eacrate muc s
and intrnsic factar, which 15 vital 1o the apeorplien of ikamin
B, and perisdal palls secrate redmochlonc acd, wnich @
Hvabes the engyme and mucous callg, These varkous Becmlicns
begin lo digesl protelng; during 1he process, (e Muc.es Qro-
racty the stomech wall bam 1he acld and papsinager. Food
maving through the stomach toeard b pylofc i ia pro-
gressively redyced to finer particlis. When the 1opd rcachas
the pylaris raglon, 8 ahght presdure Builds up that helps meter
it through the aphincier val vk inke the small intastine.

1, EGOPHAGUS RLTRET: )
1 FUMDLS L ighid Grasn
1 BODY SrEan
1, FYUDALE _ighl Bhme
b Fr ORI SEHINCTER - B
B. OUCTIERNLA Duarh, Bl
I. GASTRICGLANDE el e
B. ALGAE _ Light Orarsgs
B LaWibs PFRCHPRIE e DHnge
10 LYMPH MQDULE . Bircean
11, SUBMUCOSR —_— Fink
12, BLORDVESSELS __ R
13, LAYERS JF SMOOTH k| SCLES Flz=ah
4, p.SURFAGEand b MUGLES CELLS Lig hit Broesn
15, SHIEF CELL Lighl Purpla
16. PARIETAL GELL Bray
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SMALL INTESTINE

Pertlally broken-dawen Mot leaves the stomach and enters the
srmall intesting, a coilad tube aboul savan metas long that has
Ihrag wory similar sastiona Hhe duodemn, jefemam, and, the
longesat, 1he Aeum. The four layere or coaty ot tha intestingl
walls ave yery much like those of the elomach. The walls of the
duodenum and of most of tha igjunum & arranged in olrcular
folda thal increass 1he Fur'ace arsa o° the intaclinas, This In-
craasad su-facé aren makes g gregler nurmbsar af glands
avallable o secrete digestive juices and |t alao enlarges the
ares for 1he absorptlon ot solubie notAsnts, The gands, Lube-
llke folds of oalls thal opan onta the surfece, sacrete enrymes
Ihat co—blne with others from {he liwer and pancreas. Togather
Ihese enzymas break *ood down completaly ima the aimple
eugars, fatly acidg, tiglyoaidos, and amine acida 1hat cun be
Ahaorbad [nec Ihe blaod amd lpmph for distnbotian to the
budy’s lissues. Tha intaalines are llned with four b fiva milllion
tiny finger-like projeciions called Wi, Thasa move and away
with Ihe intexling's puizations 20 mix the food and al20 1w pra-
vide a stiwelure lor bringing Lhe blood and ymphatic veseels
Close to 1he durface. Glyceral angd 1aity acids entar 1ha villi and
ara carried away by 1he lyreph, 3Ugarg and aminc acide ara ak-
Sarbesd [nto the Bloesd and carried 1 the lvar.

1. BETOMACH Greon
2 TAICIDERLIM e Dark By
3 JECGLMLIM Lt Bllue
W ILELUM - . Hlue
E a CIRCULAA FIM
withb WAL kgt fAresn
B MUCCSAL MLUSEITE Cranga
¥, SUBMLCSA LEght Brewn
B CIECLLAR MUSCLE Pk
P LOMG TUDINWAL MAESCLE _ Light Purala
0. BEHORS Gray
11, ABSORPTIVECEL LS Torgquolas
1. GOHELET CELLS {wistyis
BECTEL g} __ wellows-GEraRn
18. INFESTINALGBLANMOS: ___ rallow
14, BLOGD YESSELS Fexd
15. LYMPFHATIC WESSEL Breen

0
i ‘i
e
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LARGE INTESTINE

The targa Intestine ia 1.5-1.2 retors loog and about 7.5
eanilmeters in diemetiar, The walls af e lange end Lhe
small inbestings are simdlar axeepl tnet the large In-
tasiine's hava ne wlli #nd absark no nulierte. Tha most
[mportant funghian al 102 [arge ntasting iv the reabsorg-
tion af water 8nd &55artlal Glacirolytes or Salls.

The larga and amall intealinas joln in the (okar g
quadrant 24 the ebdomer., Jugl talgw this junciure is 1he
gasur, which has @ flogerllke melsnsien, the vermifarm
gppendix, 1hat can become Inflamad, & tondition known
at appendizitis. The apening betwacr the [leum and Lhe
larga IMlesling 45 formed by 1he dencece’ valvd, 1w Bro-

COLDSTOMY

UOUBLE-BARREL COLISTOMY
{TEMPCHART) IFERMIAMEMNT)

jat1ing lipe that pravant malerlal from flowing back into
the smell inlestire. The large intesting |3 sometimes
cnlled the @oien, thaugh that Lerm is proparly ressred for
tha partlon of 1ke Inlesting between 1he ceoum and 1R
roctum, & Muscylar tube al e intgatne’e and. The colon
I3 shapad like an inverted U wilh an S-curve 8l 18 [ower
and and |5 divided into lour seclene: 1he ascaquing oo
o "uma up tha fight slda of the abdominal cévity; 0 fukns
left mbruplly 10 begome the fransvarse oo, which runs
aeross The top of tha caviy . 1M rgnevarss calda Clungas
an Tha lefl side to form the cezcssoing colon; and fnally
Mg oodon 2rde with the S-curve, The sigmod coemon, The
colon recalvas & wate~y mass ol undgested food witkis
{wo to Aue hours after eating, ea this Ma=s CASSEE
thraugh if. mush of TnA waler |6 abEcrbad, This mass,
callad feces, becomes more Jebydraied and CA33ES 010
tha recium "o elminatior. TRerg are Inlernal and exiern
na sphirgter valvee al Iha @nd of the resturm 108E rEME-N
tightly Glmesd svcapt during defecallon.

It mjury or dizeasa pravarts 1he Inlesting ard rectum
fram being ussd, the colan can be opened aurgically 0
Allow waste reméval, an aaerphipn callad a Cofasiomy.
For a tempeovary condition, tha abdomen s slit and he
colon i% Braught 1o the surtace. gt apen, and drairad n
to 3 bag-l'ka contairer When Lhe prablem |2 over, the ook
w1 is suiured logether and resmbedded in Llhe abdo=en,
& prmaneni ¢omd 1100 raguires that the colen 08 Gt and
8 Singls and be brapght 10 198 sarface 16 e fittad witk an
adaplor and bag lor waste dreinage.

1. ILELNS e Ylum
2 TEGLM Valbow
1. BPFENCIK —Gray
4. BSLENDING COLOH Tellaw-lEreen
= TRAWSYERSE CO:LOMN wIggh Gz
& ESCENDING CuLON — Carmmr,
T. INTERIORGF DESCEMDING GOLOM Lt Blua
B SIGMOID COLOM Turqueols.
9, RECTLIM —— Light {Irana
10. ANAL CAMAL ard AHLIS Cramge
13, BECTAL THANSY ERSEFOLDS PIrk.
12. ILESGEGAL (= 15 WALVE o DarkBlus
i13. EMTHELILM Fieal
{d. INTESTINAL GLANDS ard QFENINGS ______ Brown
1. LAMINA PRGERIA Paizle
6. SLUABMUGOES L gt Browm
1T, SWHIGTH MUSSLE Lighl Pui ek

—
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ACCESSORY ORGANS OF DIGESTION

Yy

-

HCAMAL APPEHOLE INFLAMED APPFENDUA

The humen apgasaiy oS nol #2ye as an BCCessory or:
gan ol digegtion, bat 1t doss play 8 mla in cigest on In1he
antmais trom which humans evolyed. The apperdle may
becowrw in' amed and even nupdurs,

The hver ia e body's largeat glend. B weiphs 1.25
kilograms and segrates Gdie, a luid that increases he
aolubillty of Fatz in walar. The bife cuactz farm a iago
T-ahaped tube; Hle trewels dowm ona & <f 1ha ¥ o the
duoderum a2rd wp e clber for storage e LRe gall-
bladaar, & large amount sk vanou s Blocd goes ta the lver.
The liver'e must imporaat [ab i3 70 redoce or rafcg o
i chemcals g Ihe b oodstreann. The SEiaen aselais
the liver By remaving damaged blood cells.

Tha panereas, [ocaled bahind tha stomach and abowe
the Inestine, prduces & 1lnd with three enzymes thal
trashay down el clagass ot organks nuitants and Lnitas
with Bila imn tha common BTE dwct, fraom whete it i5 se-
crabed Imlo the Intestine, The pancréas also ascretas in-
gylin from ihe special bata cells of the isters of

Langerkans. ‘Without insulin, sugar colleésts n 1he Meod
inataad of rasching 1ha flazues, B canddian Kioweo 3%
SLTar Olahatac.

', A The galibiadder iz a pear-shaped 3ac on the unders de
o {ha v, [f recelvea mosi of the tiver's blle and stones It
unlil naadad. rascting aulckly when goidic gasiric juices

I and feHy foace antar tha =mall intestine,

1. LIMEK - Hramn

2, DIAPHFRAGM ) -—Pud

. FALCAFGRM LIGAMENT __ o Fiexn

1, QALLELAODDER _ _ Orarge

A STOMBSH — Gremn

d, [AKIDEHUM . Crark: B 03

7. PAMGREAK ) LIghl Grezen

& BPLEEW . Furzle

. CUTSTICDWLCT . Light Qrarge

10, COMBMOMN BILE DT . el I

11, PANCREATIG OUCT ¥ ahow-Eareen

12 ROHATA Ligh{ Purpla

13, GELIAC, SRLENIC, and HEPATIC ARTERIES __ _PiInk

14. BPLENIK pnd HERPATIC PORTAL WEIMS .. Lighl Blug

— 15. APPENDX Qray
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URINARY SYSTEM

The Dody conatently produces no' ony sedid
wiastes pul alaa vary complay end ot aR 1ok
epemlosl composnds. Tiesued Hed with
theee wasted pannat absorh tood or caygan.
The ewcratory cegans of the urlnerny Syatam
glirninata ligulg westes. Eech of Lhe baodya
calle digchargae its wastes o 1M blkood:
atraarn, The Blaod cartes the acidd and X138
10 the Daan-shapad kidneys yoealsd on ether
gige of tha spine in the lumbar ares. Each khd-
ney has apgut 1,250,000 feghrond o filkars
trat contral Ibwa Chearmbeel comprasition ol *he
blood. The nephrons filfer 10 bIood; ramoss
nittogencampound  waFEs, BXOBER waler,
and aslls and ralum necassary subatances
ad flukds to e bland, The waste-tiliad Nuida
migralm Lthrough smail naphron tubules 10
larpar wbules [n the kidney and nally Into
the Urater. & long Luba that deseands [nio 1be
urigpary Dladder. THl adder |5 @ nollow M-
cular organ. wher it lllg with the sightly
scidic yellow 1luld calmd  wrire {about
1,200-1 500 mullliters &re produced ewmry
day), & raflex aslion pAaKes Live Imnar $pdume-
1w muecle in the Tower Bladder. Miciudhiom,
tha art of aapelling warine, is wolunderily
startad by relaning tha axternal sphinclar, In
tha tarmale the urethra amptles In s ares be-
lwraan the oiigne and the vaginal opaning. In
tha rale the ureihra is aboul Peenly cardi:
meters bong and rung through 1ha paMis,

1, FIES Felkws
2. KIONEY — Light PUmi &
1, URETER __ -LIgn Bide
4. BLADOEA — Pk
& URETHRA Purple
B RECTUM - Lt Orate
T. AHUA Larangs
LW
K
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KIDNEYS

Tna two kldneys fike oul chemicaks and elecimolytes o 106
bloodstream, Blood eriars aach Kudney fram the large raoat amery
that gomea directly Irom the aorta. The artery ahndes and sute
divides inip & meze of aderislas, and pech arterlok ards noa coil
ol capdilarien, & plomerulys, Tha coils insort ine & Sup-Hlka pan of
1ha nephron, Bowmas’s capsuid, & great daal of Waler, Waales,
ghucnse, and malis are flltered into aash capsule. Fram the cap.
sula the FAuid anters @ tubyle thay pesses through a network of
capillarles, Many of Ina fluigs, compomnds, and minerals diltuss
btk ita the ticod and reluin 19 the bloodstresn. Mirogenaus
wasles, svcess wabar, ard galta pass irto ingreasingly larper tub-
ules ard flaw I10 tha renad paivis &s uring, Blead relurning from
the Kidney ta the bloudstrgam has vwary faw (mpuariiles in L

The kidmsys hawe B greal doal of exira capakility. IT e kel d rey
i desirowed Gr ra~wwed, the athar bacomes enlargad and Can pro-
yida 1he 1lliration at the odgingl twe. The kidneys alsa help to
rralnimin tha body's eailcate agld-alkaline balance by éxoreting or
regaarbing acldlc radrepen o alkailina blce-benatd ions.

1. REWAL

CAPSILE —_Light Purpla
1. GCOATExX. . Flesh
3, MEDULLA ipyramid)__ Ormnge
4. FAPI_LA el oowr
B. & MINOS ard

k. MAJOR CALYGES _ Gresn

a, REMAL PELVIS _ Lighl Biesn
7. URETER L.ght EHlue
& REMALARTERY __ HFad
8 RE“ALYEIM . Darh Blue
1k & INTERLCEBAR,
t, ARGUATE. and
. INTEALCBULAR
ARTERIES _ Pequd
11. a. \HTERLOEAR,
b ARCUATE, ardd
= INTERLOBULER
VEIMNS_ Bly=
12 BOWMANS CAPSULE_ dray
13, & PADXMAL and
b, CIETAL GOMWYOLUTED
TUBES Light Brewn
14, m, DESGCERMOING and
b. ASLENDRIMNG HEHLES
LIPS Brisun
15. CAHLLEGTING
CACT __ . lgh1 CQrangs
$d. a. AFFEAEMT and
h. EFFERENT
ARTERIOLES — Fwdl
1. ARTEAMOLE Fed
14, VEMNLILE FRECTAE Blm
1B, GLOMERULER
CAPILLARAIES _  Purpw
ar
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REPRODUCTIVE SYSTEM

Tha argane ol 1he raproductive Bpatam craals human aff-

apring w combining genes e the male end feimals,
These organs 8l3a halp 63 devalop amd nurture 1he
pen=tically unique fetus. The make snd female raproduc-
v crgane diffar in functlon end appaaranca. Dunng sex-
ual intercoures {ha mais praviges the sparm cell thal Tar-
tHlzes 1w farrela’s g, trom which the fatus will devek
o,

MALE REPRODUGCTIVE 2vSTEM

Eperm are produeed In e two (ésies or male gonads,
which are contalned |n the seraium, & pouch Suspended
outslde 1ne bedy. The sperm ara sioned in The epfdidsmis
#rvd pass through the vas dedansna, dusta 1het mad 1o U
vemina! vasicias on #ach side of the bladdar. During Hhe
Barudl 8ot Ing pEnis ENlargos and becomes rigid or et
ard Lhe sparm passes through he pressste gland, which
aacralag & milky fluid thal enhanges |he Sperm's mose-
murt, and Cowpers gland, which saeretes 8 prodect e
and lubricating miscys. The spemm and Lhase Huids
togelher are cellgn gomen. The Sarman i ejaculaled inlo
the prethrz ardd penis and, Irom thare, IFto the famale's
yagna., Althocugh only one sparm call iz needed b 1ar-
tilia the egg, thera are millipns In each ejasulation,
which greatly increases Ihe perelbillty that fartilizatlon
wl|l ooeur durlng a particular ingkance of [RlCroGras,

ELU]

1. BLADDER Fink ¢

2, vaL DEFERENG Y anl| cowe- Garese )

3. SEMINAL VESICLE Y ol

4. AMPULLS OF VA5 DEFERENS _ Grean

& TESTIG Llght Gaesain HEAD

i. HEAD DF EFIONDYMIS Turquoise

T. SCROTUM Light Furpla

B FRAOETATE GLAND _ Brgwn

5. COWPER'S GLAND awe  |MIODLE

10. FENIZ F &l - -

Tt HAETHHA Purpla

11, RECTUM Light Cranga

13. AMNUE DCrange

14 BLOODOWESSELS _ Hed

15. UAETER from KIOMEY Lighi Blua

1N, aPUBIE BONE ad ThLL
b.EPINE — . Light Brawn

17. SPERM Gray M
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FEMALE REPRODUCTIVE SYSTEM

The vagima, a tJbe-|lke potantlal space seven 12 ten cenlimeters long, racaivas tha sparm
frorm the male, The group of externel oRgans SUFFGUNding the vagina armM 1t ¥ufva. The
Spelm Mgt reach the glarvg or womb, 3 foliow pear-eheped orgarn. throwg b tha conurx,
the nermowr mnd af the ykerus. Tha ularus |5 lined with a mucous membrane and Ras small
glands ang many capihdries. AL @ gertain hime during tha twanty-aighi-day mrensireg! ¢
£he, 2 folliche in tha ovarkes produces an overd oF 200, which |5 then camled Info the felfo-
pian tudwas by ciliatad calla in the tues’ lining. The cilla 4ls0 r9sist the sperm a3 \hey
mwirn ug Lhe jube s 1oward tha eng. Il 8 epanm anters Lhe ¢gg, &4 MamBrana that keepa gul
other epRm farms arownd the fertilized eqq. now called a zygote. The Tygole pesess into
\he uterus m three to flve days amd becomaa attachad to s Lining. Tha cells begin b
multiply and davelap nto & felus. Durlng Lhe nine months of gastation, the falua ie
gncloaed 0 the placenta. @ membranius Sag, &nd S AoUMshad Dy And receims oaygan
from the mother's blood pags-
Ing through Lhe rembrana vla
the umiliies! cord, Wasles re-
turn through the placenia lo
e mothed &nd are =liminated
Ywough her regpiratany and o
eratory syalinna. Aa tha falug is
developing, the mothar's two
MEmmEry glamds [N her breasls
By b2 malarge. These glursds
arg compgeed of adipos& &%
well z8 glamdular ligswe and
1 secrate milk efiar tha bakry i
".II BT,

1, OWARY Lighl fieen
2. FALLOPIAN TUBE Toallow-Gresn
4. UTERIE . Qigin
{, CERVYIX Hdiua
6 AEINA Lght B'ua
6 BLARCER Firtk
7. URETHAR Purgla
B CUTORIS — Brown
. LABIA TElnv
0. RMLUS _ Crangse
11. REGTUM Liqht Crangs
12 FETLES F lerat
13, LMBILESALCORD Lig et Purple
14, MIFFLE _ P
1% m MAMMARY DUSTE and

b. LGBES Turqualas
16. FAT IMSAMEAFICLAL FASC]A Gray
7. PECTORALIS MaJGH {musciep Dark Blug
18, 4. FLARIS BOME, b, GPIWE, and

c. RIB5 —Ligh{ Bxgywn
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ENDOCRINE SYSTEM

Hormooes 2re esgential io cur underglanding of 1he
bedy's metakelism or nomral tunctioning. Endocrne
glands ascrels hrmones directly into the Blopdetraam,
not Just [0 & gpecial orgarg thus these sacretions raach
gvary part ol lhe body, Hormanas nflugnca Ihe flow of
suhstances thromgh call mempranas and often work to-
gether, which means 1hal & harmongl imbalance my In-
tarlges wilh nonmal body funcions.

THYMLE

The Iymmug 19 nod giways clazssd a3 4n endocrine gland.
[t bacmmes most developed during a child's sarly yearns,
& pparantly 1t purooge le 1o Initlals anlibedy formationin
tne Hipaod.

THYROHE

The two lobea ol the thyrald gland am [acaled on aither
side of the trachea and secrete iodinghased hormonas
{hal mepulata phesical and mental grawth, oakdation,
haan rate, binod pressuns, lamparaiune, glucose ebsop-
tlgm, and the wtllizatlicn of glucose.

PARATHYROID

Thera ara lowr parathrroid glands, all [scaiad navl 1o the
thyreld, Thelr segretiona conlal the yee af ealzlum In
bone growth. muacle tons, and manmus acthvity,

MTUITARY

Lacated et the bapa of the braim, 1he pliuitary gland
gacrales hommonea thai influence other glands. Tha plrol-
tary gland regutates gkalatal prewlh, the developmeant of
he reproaduchya organs, secretlons from Lhe cvades and
taeiee, the atimualaion of the Mmarmimary glands to provide
milk. blood preeewa, Lhe parformance of amecth
muaclas, tha reabsorption of waler in the Klanays, and
tha functioning of the adrenal cortas, which ecomed
more pcthva during limas af aifess, Plivilary disordars
may resull I glantlsm ar dwarflsem,

FINEAL

Tha Tencthon ol the plneal glard is unknoswn, but 1 idwery
ative matabolically. 1t & At the slzs of & pea and Ic-
cated al 1he bage of tka brain.

ADREMAL

Localed abowa Ihe kidneys, the sdrenal gland secrates
eorfis@, which regulalea the metebeliam and the
balamce betwesn galt and waler evels. Durlng emargen
¢los 1t also seacmmbus adnkodline fepideoiwing), which |n-
ceazss Ihe hear rale and s1imMulates the (iver and nar-
YOUR Syglem.

PANCREAS

T leved of gugar In the blood |5 contrallad by the pan-
Creds's seceglion, itaclin. Suqar diebeies meaulta when
tha lewal of insulin In1he blood ia relativly (OW,

OVYARIEE

Cwarles ara fourd anly in women. They 3ecreta tha two
tamala howrmanes —asicgen. which produces female
charactaristics apng initlates lamale badlly funcilons and
progesterone, whigh atfects 1he éndomedrial lining of IR
oS,

TESTES

Only men haes 1estes, Thay searete festaaterons, lha
mala hormiana, which contrels the growth of body hair
and beard, body 51z8, end the deapening of the voica.
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L PANCREAS Light 3rearn
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11, BAAKH and SPINAL CAI R Ciray
12, TRACHES and BADONCHLS —Biuyn
13, LUHGE Ligghn Blays
14 STOMACH Grean
18 KIGHEY3 . Lignt Purpl
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LYMPH SYSTEM

gurrcunding 1he celie 1o a flukd that plcks up collgide, padicies, alectralyles, and
wastes that ars vnable o relum to the blocd, The lyeaph Syl s gpstam of lubas
libcm then war g sygtem (thelr veassla have glmilar walla and valves t& prevant 1he
backAow of fuld), dreins tha frid, which is callad femetr whan it enilars the gvstem,
Th milcrascople 1ymph caplllarles are larger and meare parmaabla Ihan blocd capil-
laries. Lymuh vessals unia Lo (oem lange &nd [arger vrmphellcs. Al intervals along
s pyktinn, thea veasals fomm ympdt nodes thet atran erd pordty (e phdnd remove
Inlections orgarduma ard baclaria belorg tha [ymph retums totha blood. The graat-
=3t congentration of nodes ks o the neck, armplt, slbow,
and grain. The fomsily ard ddeaids are 8130 masses af
lymphabe tissus. Lymphatica inom the right aida ol 1he
haad, rack, Brd Aght arm How from the riga? jvmodaks
ot Into the dght shiciavan vea. Tha lymphatics from
Hhm rest of the body drain inbd the froracic duc?, which in
turn flowe nto the /eft subciavian vain.

SPLEEN

The splesn stores Large quiarntilies of Blood and, b The
fetus and nawbom child, forma rad Blacsd @alla [ also
rerricovas damaged cells, becterla, gnd debre from 1he

blaed.

1. EFFERENT LrMPHATIL VEASEL Fad
2 AFFERENT LYMPHATIC VESSEL Fink
L LYMPHATICVALYE _ N _ﬁrgnqg
4. HILLM Lignt Blue
2. PRIMAREY LY kFEH SO0y E Flaxh
8. MEDULLARY SORD Green
T. COARTEX . A— |+ T
& MEDULLA Bl e
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The watarpies] and alight s%(n, the body's largest organ, Gomplately encages
SKI N 1ha oiher organe and Hssues. Skin protecta you from marry inflctous CrQanisms
angd hammlul light raya, and it algo cormens Uight to witamin Oy, halps 10 contral
the body's temperatues, and aliminates cariain #m3bas. SaRAGrR N your KN
fetect preasurs, paln, and e temasratirs oulside feur oy,

Tha outar ayar of the skin 5 called thu soidenmis; the thickear warear YAYAr |8 the
derrris. The spsdarmis his a dittarant numge: al Siblayee dapending on how
mush waar [t musi Lake. The palms of 1he nands and ecles of Ibe fest hawm Hwr
ayblayars: glsewhers therg ara faur ol germinate af tha innarTost leyer, the
siraim garmingivum. A5 the calle multiply, they moye wpwerd and urrdengo
shamical ehangea unlil tey dry and die and flake ofl. Thie upward mawernan
and Lhe transformetlon fram mmat o dry permite ihe inners fitzuss to bo
sumgunded by Duid even though your bady exlsts in tha relatively dry &

The dermlé oentalne rnemmreus biood vessela. nervas, olands, and halr
folllclas. Fibers fram Lhe dermia axtand ot 1he Subculensoua Llmyer and anchor
the skin.

SEGACECUS (Ol GLANDS

Tha sebaceaus flanda ara iocaled a1 guer 1he pody excapt an the palma and
gnles. They are connecled to heir 1oticles by 8 8RGT duct ard sacieles Fabunm, an
nil that keeps skin st and hair trem drying and bacgming briltie. W hen yau Bre
sald or frightened, a rusdlo [amector pil] atipched 10 the Rer fallicla pulls ihe
halr etcnl, which siects oll anla the akin & prevant evaccraton and heat [543
when pushed up, tha giands form gaode bumps.

SUDORIFERCUS (Sweat) GLANDS

Sweal glands #re found gvar e arting skin, but they are mast nUMETGUS 0 tha
palms. acles, forehead, and armpits, Eagh gland 13 a gingle colled tuba that
origingtes iy 1he subcutunacua tizsus, pacasa Irg ugh the dermis, and woens a5
a pore in the apidermia. |t2 basg |B murraundad by capillarias frum which [
axtracts 1he Saits, water, and acids 1-om the blood that then an ercreted ex

&

perspiralban.
1. LAYER OF QI Lighi Gifrata
£ ST=ATUM CORMNEUR __ Fiesh
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5 STHATUM QEHM[NATIUM . Lisghi Qrarige
B SWEART GLAMD DLCT [porw) el L SAresan
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SCARRING,
NAILS, AND
COOLING
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Marmal ahin Haguwe doea nol graw
back aiter 3 large wound, scar
Lggyg fonns |meiamd. Whan B
wound oeculs, Blopd ruafas In 1o
gizan and Bael 1t by clolling and
ferming & seab. Them Wme grea
beginy to Al Witk granalar 11sa0e
muare af hinod vasaela and newly
formed, Mard connactiva tlesue.
Tha wpdermla bridges the op.
Alter tha waunded tissum 13
replacad, 1he vesgele wither, atap-
ping 1he aupply of blood. The
abzarce of blogd makes the scar
1igsus whitish.

HAILS

Lok a1 yaur flnpars. The baxd of
each nail, tha calf Focl, is hdden
beneath =kin. &8 a nall growa, i
glidex karward ower the mafi bed,
which looks pink beceuae af the
bicod In the papllaries jual
baneath it A white crescant ap-
pearas at thm Dasze ob the nal
becasa e capllanas 1hars ava
not close ta the skins surface,
Tra vislbla part of the nail 13 1he
nail bedy, Fingemellz grow baut
ane milimeter 2 wesk. toenalls
more Eldnwly,

COOLING BY PERSPIRATION

Trm ewapordtlon of pargplmatian
conls the body Becanss ad watar
turne inlo watar vapod, the Yapar
draws off sxcass haal. A gimliar
thing heppens to your taa Katils
wour skan i% ik tha burier 1hat
glves haat 10 tha weter umtil tha
water changes inte & vaper and
lpavas tha surface. takweg Vb liwil
wilh K.

1. EMOEMAIS .——.  Flesh
A B SLOOLWERSELS and

b, B0 Pt
3 DEAMIY Pink
A ARAMULAATISEUE . Yelldw
5, PERSPIAATION _ — Elua
g HEAT Lranga
T. a. NAIL BOOY and

B MAIL FOOT Tetllew-CarEaN

B. EPONTCHIUM jcutislel_— Gresn

B MAILMATRIA Purple
1 STRATLUM
GERMINATIVLIM Light Purg'e
11, STHATLIM

QRAMULOSUM _ Light Brawn
12, ATAATUM
CRHELM
11, 55AR TIRSUE

Light Ovange
— _Whin
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Margaret Matt

HUMAN ANATOMY Coloring Book

Teext by Joe Ziemnian

From a blologicsl point of view, the homan boady s an mfimitely complex marvel of fine
diesign, superbly adapted toits Functions by eans of evolutionary development. Hundreds of
specialized organs, bones, muscles, nerve fibers, blood vessels wod other anatomical Features
comprise an mterdependent network of bodily systems that cnables the human organism to
survive. Now the component parts of this intricate flesh-and-blood machine can be absorbed
andd understond by means of sn mgenious Format: the coloring haacrke.

Human Anetomy Coloving Beok contains carcful, scientifically aceurate line resderings ol
the baoddy s organs and major systems: skeletal, muscular, nervous, digestive, reproductive,
ote, A tetul of 43 plates (often with several illustrations to a page] offers numerous views,
cross-sections, dingrams and detuiled closewps, labelled and numbered to correspond with
supggeslions for coloring. These suggostions wre specially designed to emphasize the
structural relativnships in the body. By working through each system, the reader will gain oot
anly an intimate knowledge of the location, appearance and robe of the body parts, bt il
b leving the grosmdwork for more sophisticated studies of anatomy.

The drawings in Human Anatomy Coloring Book are remuarkably clear and detailed, and
crchis secompanied by a concise, informative te that outlines the role of the part illustrated
in the general contest of the hody's aperations. Both text and illustrations have been
reviswed by g specilist (o nsure rigorans scienllic accuracy.

For colorists, medical students, artists—anyong concermed with the structare and function of
e i body—Humein Analomy Coloring Book represents a highly accurale and uscful
introduition t the topie, and an enjoyable coloring experience as well.

Orriginal Dover (1952 publication. 43 black-and-white plates. Publisher's Mote. Text, 43pp
Bk # 11. Paperhaunid,

Free Dover Full-Color Children's Book Catalog
{38071-2) available upon request. '
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