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the tubp ~0rms tile brain stern, whirh in turn':t1"'
cnppl,,1 nt It~ uJlPt'rl1lo~t elld hy the ccrebrum_tll:W__
lll11shrnomlikc hemisphl'rt's Ulat mnke up the III]'.~:;;'

mass of human brnin ti&;uc, ,~. t
The ?NVeS that cnrry input signals to the CXSib1!:;,

p rnec~sll\g nre nITerent Ilc,r\"es nnd those carr}ing olltff
put Signals from the CNS are effercnt ncrves, 'I~r

nerves connct.:ted directly to sense orgnns and,'"ft£!ih
c{'pton! are 51'nSnty nerves, and those connl.'ctflj-i'3$
muscles and glands ute motor nerves, A special'
egory of motot nerves belongs to the autonomie
vous llrstl'rn, which is connected to but somewhat'"
dependent or the CNS. Autonomic nerves regulq
the muscles aud glands that carryon "ital proc
such as breathing, bloo(\ circulation, lind digl'5 .',
The autonomic nervous system, arranged on the'
side of the spinal cord, is so named because' ,
body's vital functions are greatly seu-regUlutedi',ili:
require only occnsionnl adjustment by the • ,

Homeostatic Regulation:,;'1:: -::

Scientists once believed that all ulTercnt, or inp' ,',
nerves werc sensory Rnd that nil eITeren t. or outPll~~

nerve'S were motor, Thill belief led to an oven9&
simple ,·iew of how the nen'0US system \Tork~, ~'

formation from th\1 outsid~ world was thought tot:a:~

processed through R reflr'x nrc~ input dab+ «D.:.i
tm! control mechal\ism-#- lllltPUt netion. Reeenu-rN
howen'r, scienlists disco\'Cled n lIew g~'oup of etiN...i:
ent, nerves Ulat carry inf{)f[uation Irvm the C:\S fti".'
the sellS£, orgllllg nlld rCf'o;'ptors, inst('tld of the othti':;-'
Wllr around,' This l1\('ans thllt when R person Sl'o..~~
sOllld,hinp; frolll the Qutside, his bmin hns un jnflul'nn:l';!:
on thn t sensn tio n, .For eXlllll pIe, if )'0 u are willing to':'7,
be tickled, you enn bc made try Inu~h llnd writhe, br.rt~;
if )·ou II re not will ing to be tick,led, yo u experienc9;f:
only touch, pressure, or eyen pain, For you to e1~
pericnce tickling, rOll have to be conYinc<'d througft:~~·

word,~ nnd gestures to pIny along, Similarly, tbe:i~
toudl of someone you 10\'(' feds diffcrent (rom anB:

I ' Fl' , I I' th ",1.\,aile l' se s. urt u.'rrnoI'C, man)' sr:Wlltlst.'! Je leve &,*,'

pni n is n t~'pe of seier ti \'(~ co ntrol l11cc1mnism th&l~
11.1 trr,~ til c "setti "p;" on tile Ilen"C cells in the spinsl!~
ronl that !'cceivc SCnROrr input (rom the skin, m~
ell'S, nnrt In tcrn~] b0c1r 0'h:lll~. In 0 tiler lI"ord~(~

pcrso,ll's llU.it~de c0uld have lUI effed over the Ilmo~,!im
of pam expencllcct!. .':.~

Discovcry of rffCl"Cll t nerves to sense 0 rgall:!. s.nc;15:
reee]! to rs forceel (l rC~'i~ioll of thc reflex-nrc IUe&<I'f:
Thc nervous system is 11011' thought to work in tbe:~\'
slime \V1LY that l\ waH t1lt'rm05tat t'onlrols t\ furll~ce:i~~
TllC UIl,'rmosl-at has tI. IIU m!Jcr (If tcmperature seLtH1gs~~\\

on its (li:l1, 1\10\'illJ!; the dial changes the distance !Je.t.'~
I,ween two pieces of hco.t-~wllsitil'l.' metal in the ther1~
mostut. Wlll'll wnt'I\l(~d, tllt'r expand [LIlli make cOn-:::)::
11l(,t wit.h l'lH:h ulhN. Tlw l~nlltact c1o~rs 1111 e1('drka1:~::
circuit that st.ops the fllrtl:I('C. "'h('11 lhe teIllP~~r
ture drops, the met:11 (,olllJ':H',tS, l!1(' rOllbd i5'~~
bloke!>, lUll I the fUI'Il:L('{' st:tl'b, The (·ntire s.fslelll;r·t
relil's (11\ 11 l'c{:('ptor Illodt· !If ('<'Iltrlll; Ulat i!', lht' (uri!':

I ~."nn('c h not (:olltlOlll,(1 hy 11 llltllllml switch hilt ly &..,r.~::
.~"IIld;f

.,~ ~ ...)
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The Nervous System

Hiolll~irn1 ill fp rm:l tio n is I'rocpss(~d in th(' CI'II trat
IH'ITO\lS'Systl'lll (;1\S), I\"hirh consists of the brain
:lnd !Ill' ~pitlnl cord. Thc ncr',e lIehmrk in the eNS
f'llIri('s nen-e Rig rill I.. to [lnt! fn,lln I1w brain nnd be
hn'(~ll itR RCf'lioll,~. The Rpilln I ponl is lUI e!ollJl;ll.tql
tulll' m:Hl!- of 11I'rv(' tisSIlC lyin~ in the hony spinal
(,,,11111111, The f'llnl l,xkllds illtr) the hl'lld 11lnJll~h n
large 1,,,1,, III ill!' hasl' of lite .. lOlli, IlIsid(' Ule ltcm]

11oi, ,,"kle w,,, ~llnlrib"l~d by K"rl II, Prlbr"n" Prof.."o.
i 01 P'ychi"l.y lInd r,ythololly, Slonf",d University,

l.,

n c"" nt1':11 con b'o I medHlnism with Iremendo us memory
~t"r:l!i;'~ cll]1acity, Oil the b3"is of t-hese inpnt siA
n:ll" computntions ore l1l:ll1e ill the brain !\nd output
<ig!l,~ Is nre sent to cITcetO).';'~11\ U3e!('S l\nrl p;!nllll~
!'l carry Ollt tlu~ brhn I'ior nredrd for Sllrvil"nl. COIll
mllnication. or rt'entil'c clTnrt. Brain sip;nnls nrc
{'led riell1 nerl"e impulses tho t 11 rc orguni Toed into
1J:1 t! (' rn sin somewllnt the sa me \m)' 1.11:1. t the IntLers
of the nlplmbet Arc orgnnizctl intn words and scn~

tellcns (..~e l\crves),
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o Reticular Actlvoftng 5ystam

Ret Iculor Act Ivaling 5y stem ~ trIg gars "awareness," or
acute consciousness: Indudes core 01 broln slem onci
portions of the tholomus and hypothalamus

5, Hypotholc mu s - r'J9'-'\0 t". many body ocli<;n., In
cluding sell, fundlo"s, hunger and thirst, ond body
temperature; 1nfl,,&n,es pituitary gland

6, Thalamus - "swllchboord" 01 brain tha! raloys sen
sory nerve Impul.e s t iJ cerebral corte>l

7. Corpus Collosum -link s both heml spher es 01
cerebrum

e, Cerebrum - "thinking" portion of brein where com
plex ossocloflons occur

o Umble System

Umhlc Sys te m - medlole~ basic body func tlons, ~uch
as breathing, dlg"sllon, heortbElot, biological rhythms,
and sex lunellons: also processes memory; Includes
the hypothalamus ond portions 01 the bosol gongllo
and 01 the Ihalomus

BasIc Systems of the Brain

I, St'lnol Card - can due ts nerve In\pul ses ta and
j<om brain

t Medulla Oblongoto -contolns regulators lhot Call

Iwl such bas Ic Iunet iOM 0 s br eolhl "g on d blood
1I0w

3, Cerebeltum-Involved In coordinating muscle oc
lions

4, Pituitary Gland - "master" gland that controh oc
t;vltles 01 many oth", endocrine glands

BRAIN
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OJ Spinal Cord

[2] Medulla Oblongata Thalomus

II] Cerebellum Carpus Collasum

0 PItullory Oland Cerebrum

Some Principal Parh
01 the BraIn
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\\'l~y:;. In till' spinal (:orol lind IJmin St,~U1, gmv~~
li('.~ in tIll' n'fll('r, smroulldl'd hy white maitl'r...LId;~
tIlt' cNthral (,(lIle.x, IIO\\'l'\'(~I', gruy Jnattcr lirs ''';
the outside. ,ii:~

I\lany of till: Iltn'OII.~ sy"t(:1ll 's rnost vit.al rl'!;Ub~1
functiOlls art' carrid Ollt I,y homeostatic t'~llt~1'lI b~\

the brain sl,:m. Th(, honH'ostat that regubt('S b~'
i~p;, ror. ('.~:lmpk, is in t1lf~ medulla oblongll.l'l, ,Jli5;~
hllld hram JllS l aho \"(~ the area 11'11 ere th~ spinal ~-;,
cxtl'nds into the skull. "~,

The hOlllcosbl<! tllllt n'gulull~ slf~l!p and w~k~
IWf<;~ :11'.(' 10~llt{'d i~ tll e nws{'!Jcel'l talon, or midbn.iil;~

wln"h IS slightly III fN!lIt of tile medulla but is~
part of the bm i II stew. Thcse IIOlilcostats also ~1
trnl 8(1"h moods as ('blinll and {11·pression. :\,~'~

are influenced I:ly body dWlIliculs lIetillg on rcel'ptlJliJ1'
in tl,c IniUhr:dn. Many of these chtmicliis lire s('(;rrttil~:
by ncrVI" cndings to ilHpron~ COlllllHIll1cution bl:hr"fi:i,~

llN\'CS at their I'yllaplie points of (:0 JI tact, wh1th'~
lIppear wl'1l-clcvdupecl j It ti,e III id brain. J)rIIg~ Utli';:
ill n\ll'lICC til C fI1{1od-l'r!<\lln ting- 11(1 rtlco"tats II fl' Willdy?

ll~rd in psyd Liatry to l':I~e mUll i(los :Iud clcpl"f'~sions.~:'

fitill [llrthpr f"rward in the bruin ~t('m til'S anQ~
l'wrirs of hOl1w'J~tat'l packed closeh' lOJ:;E'thf'r In Ut;;(:
"ll'(]lllalal1\l1~, whil'h i" part of th~ fliciw\'plrlllon, ffi.;
bl'twe1'l1-br1lill. H"IIl('o:<tlltir. I1tUfOliS in the hrpotfW.'
l1.rnm: rq;ullLle l<l'X (uflci"llS, hUIl/-:N :I:lcl thirst, ~~
teml)r'ralul"r, nllt! ~t'lllml b,){ly netidty. Th!T";
re(;uhLtc sOlllr (Jf thc:,!' acti\'itic~ through lI~Uro.

!\('crL'tiollS, or r:,'rre~I'cll c!lrll1i(ollls, II hkh make thrm ,
gbllds ll.'l \l'cll as Mr;cs. The nCl1los!!Cretiofl3 ~.

; .,;:~~

, ( , .... ~

Hearing Sp....ch
-Understaodlng

Speech

Smell

'r __-

"Work" Areas In the- Cerebral Cortell:

Molar Cort",><: - sends oulgol119 ImpulSE" 10
muscles of the hands. arms, trunk, legs.

ond other molor areas of lhe body

Thought·
and

Per sonollty--
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t.Ill·r-mosbti,: n""·!,t,,," 111at Il'SPOII,]~ tn ('It:'!l~l'S ill

mom t"lnr,,'rntnn',
In tIll' :":UIlP [a"hi"n, tit I' brain <'o!ltml" till: way II

Iwr'snll rt's 1'0 II tis to 1'111' iWllIl1C'1l l:d l'1I:Hl~I'S hy SPill! ill!!:

in [0 I" IIIa tinn lila t ..I, anr:('s til!' "sl'tti 1I~!'l" 0 II Ii is n;
"1 'Phns. Ill) IIIl'ustali,: Iq:lIblip II, as til is is fIll lcd,
nl1[>lI"" for (;1'011"'11 ie IIWIll"'-Y "lol":Ig-I', In till' furnarc
nl1al,,~}, l\ pnSHll lHTd m,l consult a IOllg- IUIII in
nolVl'd l:ltn:k[jst ,,1){lw;l1g when to turn Ul!~ FUrfllloc('
"n II 11<1 nIT tu lllai nl,aill COII-"t[\1\ t roo III trill ~J!'mttlre
whell till' wl'atlwl' is dllmging. He orlly IH1~ to 3(:t n
tt'lllp('mtlln~ from tilt' short list or sl't-point l1UIl\

1'1'1"" ('ngravcd 011 til!' Uwrmostut dial. III u similar
fashion, "Iist.,," of infor-malin' feut,"n's or ti,t' CII

\-irOllllwnt can I", ston'rJ ill tilt' brain fill(1 eldl(',1 Fol'
Wlll'fl IH;C,kd.

Erain Homeostats Regulate Vital Functions

N'Tn's arc tI,(; ill Fu rJlla tinn -I' ro('rs~i IIp; 110111 eo~tn t~

o[ til!' bmiu ant! its stein. Earh IlCUm)I, or nerve
rd I, itl tl11' nl'rvous Sy~ tl'In ,:n llsi.sts of fl cell !Jlld.r
:Illrl wirl'likl' "tentncks" th:lot sOIllPLilnl's rt>:\l:h thrl'e
(ppt ill 1"llp;tli. MIl~>,{,~ of Ill'r\"(' ('('lis have Il g-ntyisli
C010L TIll'Y ["rln t Ii,. ~r:ty Hlltttl'r of Lllp. brain,
"mill skll1, alld ;:rill:ll ('''1'11. r;my matter alTlllllllh

t inll~ nr(' ('allnl JIll r: Ir' i "I' CPlt t('J~ bE:ca \lSI' tll('\, con
!:J in In't".\" IlPrI'!' '·',nn('dion.s. \\"1"'11 LlIl')' an, ;l'n'lll I
01lt ill tit in sh{'r-l.~, ],0\\'(,1-'_'1', till'.\" :tn' 1::II1e<1 co rl.(' 'C.

B~' contrast, llHlS,"\'S 01 Iwrn: tru nks look wllite hc
(':lIIS': they conbin myf'!ill. :t fa!.ty i!lst11ntirt~ llllltr;rial.
;'\1'fI'l' 1,1'\ll1k (\('<.:11 IlJ ulll t i"I1S nrc failed lmets or' puth-
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01loclory Bulb

Horse
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Cerebrum

Cerebrum

AI1J9a'o'

Evolullonary Advance~ In the Size 01 the Cerebrum

Olfactory Bulb

Cerebrum

Sha,k
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~dlin~ by the shark's \" ,ge olfActory bu Ibs, sn'e\l is very
:,,,,'1':0' 1<> i;< <'.If vivo\. Th e ce, ebrlllfl, assod3ted wilh ud-

'" til iIt [lil" II':" til(, pi tll iI:'l'y gb lid, the hildy'H"ll HlS
:,'r" ('1"I'>I'dll" ro;ll'!lr! tlt:l! lit·~ itllIllC.\i;I!,,'''· und('!' thl~

',\1'" III" IaTtl t t:; (see Horn ,(\!]('s), '
Th" 1,r;till'3 th:,L!II11,JS li(',~ jllcl :,hf)\,~ tIll' hyp.,tllllb

·,LU<. It n·I·"i\'rs lind l'ru('('c.','·o illilJ"llllltil'll hOl1l
',n'pl"I." :\1\.:1 ,:wns(' OI"!.!;IIII~ Ihl'''lIg11 III,tllwayf1 ill Ihe
'.III'r l'l"in ~1.1'1\1 [\Hd ill tlit ~pill:\I (',m], fly ('011
:tl;!. InlH\lll1t\:ullit:. lI\iilhl;,in, :\nd hilldbrain 1111,("1,
,i.isl>\,< 1'1'<0('1 ''is illr.. I'll! 'Iliotl 11111 Y f"1) III in~idl' llll~ I,,,rl.1',

Stnsory anti M olor Func lions of the Brain

H" h:\ ck pn I'tioll nf llo I' til :dam 1I ~ is tlll' last
,t\Ii,," I', ':lIlu ,d by i IIfnl' 111:\ tilJtl from lli~ hod Y Sllr
'lll' 1",[on' it i~ rt'l/l)"pf! tn till' "f'rd-mll eod,I" fm
ifill"", iIll!;. In fo I'm II tin Il It \'''11 t lo 111'11, I'rI'.~~ ltn~, pIli II,
,wlltlll~,.-I,' :till! joint. SI'n~I'~ 11I('rl"'~ ill tlll~ tlllllalllll~,

M"tTn:tt!ml tllll!, It'lllb tn sl'('il1~ and lu'nrilll; is [l\~"

:In''."l',:,,·,l 1,\, thahmi" \l\l!,li'i. ,HTl'rC'lIt-dlel'l'nt COIl

~~li"l1~ hd'\\"('('n tlw tli:'lbtl1\1s nlld t\lI~ t:l~n~bnd "01'[("\

:"tm U !W(HI',lY .~tIH~t !klt ..losl'ly ('ool'fliH[\tl's tlwir
,·til'Il',
Tl,,· 11l('~[ l'If\I"lnl p:lrt ,,[ t Itl' hrain sknl 1'()I\I,till~

l ~If"tj' ,.f ~ tnl ,·t\In's e:\ Ih'( In, I' Ila~ill galll;lia" 'I'll! 'Y
:'1:111:. l,' \ llll."''" le-('o " t rn\ 110 I III :Il~t:ltS 1)ynll it Istin ~ tl \0 ~

'rt 1'" ill t ~ "I th,,~,' hllm('o~l:tt~. I.l i~{'a"r5 () f tl w h:I~:d

!~Ill;\i:! PI'<HIlIl'l~ Illusch' tl'rl1ll'l'.~ nnd s(~\'erl' :ll\d 1111
,jll+lr"lbhly Il'pd itil'c m(l\'I'm\'llt~, J I( IHlditilJ!l, (~I'i"

Ii'flt'" ,llggl '~l ~ t11 II t III I lallll! 'II~ 1:\ t i,~ 1l1r(:lm II i~n \.~ 1\1""
IIIftq, ,IWI,I! I, v t.1", Im."al g:ll1g1 ia.

Tt" f"l'fl'lH'ltUIll i~ :' Ilolh"l" ~trudmr illl,imatJ'!I'
:r.I'"h-,·d ill IIIHVI'!\1!'nt ",'111 !'t,!. It. i~ Itll olllf--(I'ol\tit
:,( 11,," I'it la fll' if1~ IIlI'dl!l11 i~1l1 tl,:ll 11:1s 1'(~"el 1t, J I'~ i!l t I\f'

1:III"f ":\1' (,11;1; 1';1\1'). Although it \\'H~ OIigill:III.1" ill
I'tln ,,j I) IIIY II" itll illlll'r-l'1\l' 1,:t!:L 1l1~1', tlw eel'" 1wilt t III

'l'I'ltt'f:dly 0'\,,,\1-,,,1 Il I'\I'~" "I\d+'~ \11 1111\11 11I1l! {ltller

va nced bl,hav;or I is larger in III e a\li~al<)f; alld ill lhe herse anil
ether m .mmftls It out5ha<lo,,",", til e I est of the br. in"

Pl'i111:\te~ to 11t,lp CHlnpU!l' t,,:,j,',',lo'rit,,; !"rqllil"l',] f<'1"
jumping ft'Ol1\ htl' In trn f'\' UII' mall,'· Hllwl' l'owl'k"
mOI"pI11,-,IIl;i !ll'il11lll"H n\ 1\ I "'I,r"ln1. Cll1ll]l!llatil'll'; lJ.i
thc el'J"('hc\lilIlL IU(' S!'llt \ hn'lll!h tl,e tlHlI:mlm to
II\() 1'('1 Llell t, 110 \111" l~!.:l t~ in 1h,' (' I: Id Jt"al I 'ortrs., I 1'

f(ll'llllllio11 110111 tl,(, b1l5:lt ~'lI'j.!."li:1 :.1;;<) adjust!! tiL<' ~,'l

lH,illts {If till' nHlI'l'1\l{'l1t, 1'''I11(',,~l:!t!'. TilliS, 0111"(' :Ill
adivilY hilS he!.!;un, ill!''I'Il::tliHIl fr\lm tl,(, \:pl'l·h"liuitl
c(,tltill\l(ll1~ly lillO'·t,IIIWS. nt' n'(Io~filll"~, tIll' sd l"lilll~

tint if tlll~ ttdil'ily i'i I:" JIt I'll'! I'd,

The C ~rebt'al Cortex

The UI'IWI'lllllst \l:II'~ "r till: !Jt':lill -1;OI1lPI)~IJIIof th['
c!:rtIJl:ll h"l1li~phl'I't'~--,i~ als1> the 1I10~t dUllIi11:llll

p:lrL. Th(~ eOl'l(:~ of the ct;lehral h(,ltlisI'I11'l'c~ i~ I,uuked
\1[\ with tlle (lU'!'I' l':II'ls of Ihn brailL. It n:(:eives inflll'
lIlll tion rei:lyed III rotl~h the U1:d:ull110;. Til t,1l 1"11, till..'

tortex (;011 tn,ls its illJ.lII! by tml\~mitLil\t; sigllnb
UInll! g;h cn":t (,Il t Ii hers to tlill tlia b llIlLS Im<l poi11 t \l

11('low, FIlrtl1\'T1IlIlnl, il i~ c\1l~1~ly linked with the
cerebcllulil IIml the ha~;ll g[lIl~lia. A~ fL IHlltln of fltd,
thr: eCl'chl':LI lwltlispll1'n:s (\1:'\'<'101' ill the clllhryll fron)
tWf\'e cd Ig thn t III igl':l \.(, from II \I~ Im~:l! 1;:111 gti:1.

All illtl'i!!:llillJ.( rlddli: nbllut, th l ' ('l'l'dll":I1 l'orkx is
11011' it I"d:\iIlK most (If itH I'0 II'(,I~ of ll1'n:cpt.ioll alld
11\"1110 IT :\ ftt, I' it i~ l':d('llHin'lr .1:\\\\'1 gP(1. 1111I in tIl\1101'~

11 nrl ~tl'llkl ~R 1IIIn11,1" lilt 1:1' tlll'HI' ptJlI'l't·~ :\H 10 11~ :l.R II

crilil~:tl III:IK~ "I I,rain tis~\!I' i,; 1II,t lho~t,roYI'd. ThiH
is :d~o http III l'l'ilt'\lti,~ H('llIl'il>g, whidl Ilia!>,,); 11('l'\"<'
"l'IlS in tl", hi'll ill fill' l"ol\vlIl,~i\'I,ly in~t\'i\{l of ill a
ti~lllI.\' (II'~:!\li7.l,d II:l)'. A 11I'1~ntl \11,(1 sllHl'l'~ 1I st TOh'

-, till: I, 'IIkll!.!;" or \,lc lckngl' (, f a Ill1 II" I '" '~"I '\ ill 11'1'
II rai II - '1\1 i:;II't 111."1' 1h1'('1' fO\l,.tl IS () f tIll' \" iSlial lLI"L ':\
lOf his "mill, AS:I n'sult, Ill' lI'ould (,:"jll'I'i1'IU'I: a holl'
ill his visual li,'ld; tlt:lt is, 11\: would Ill' \\1I:lwun' of til"
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II:L\'i"r ('ITII when compl{'k1r isolated from tbe" -~ 0'

of thc cortcx. Also, tile motor ILrcus of the co~.
tlJ?~e tlmt. trigger Il1Il~rle .eofltrnctions l\-hcn _,
tru'HIIr stun II 1ated --prunarlly Jlrocess in [0rnu.tiaiI,
colili IIg rrom muscle U't:ep tu rs nnd then U~e tbi1l\i>
formation w niter the set points of those ann o6i'
recqllflf$. Fllrthnlllorc, .the llssoci[L~ion cortex ~,:

to som c extell t by alten It g or fi ltertllg sE'nsory."t:i.:; .,
put, ~crllflps tl~rough the basnl gllnglia, E'nab/iii:,r
RHell tlOn to be gIven to one or more sou rccs of ~nslny; qr
information. By studying eleetroeneeplllllogrnlWl;'ti i ),;, ,
brain wave rccordings, scientists call detel1llii:J:t'~

wl1eUu:'r a monkey, for instance, is attending to·ltiJ\
color or to the pattcrn of II cue with sen-rnl comp;.)
lien t.~ e\'cn herore til(' monkcy ou twnrdly reac~t:ii

onc or t?e other.. '.>_~
Expenm!'nt<; such as tillS slIggC.'lt thnt whnt tre ~'~

henr, fer!, and pI'rc~i\'C is dctcrmined hy 110 m\'\l~tnliar

brRin IlroeeSScs, liS lire the bodily functions. 'Thrl
celltnll !,ml'('s~illg of th('sl~ cxpl'riNwes, ho~~
n'\jll jf1'~ nfTpn'u t-efTcn'u t !leu r:d loa /,S thntare IOllgiil '!
nud cJH:rllll pass Illr!;r,r lllIlSS('S uf bmin tissue- thmi~

tliOSt' inH,h-pll in thc bodi1r functions. ~(urh 61~

til I' ccutn! OI'Ru II i ZlltlOll relies 011 in temetion b>~
tWCE'll til ... cerebral cortI'),; lIud Hie 100l"cr parts or ~~
bfJIin aliI! tilt' spinal {~ord, mlher than soleir OTll'I'b:
!tre action bet 11'('('n a reRS 0 f t1 I e nll't" x.':'_;~

The rdicuhr core of tile brain stem is olle of tIt1~
lllOSt efli't,ti'-e plllfes for input control. The dllO'mdt
receptor f;iks tllll t reguhte sleep lind wakl'fulul'sJJ
alertw's,-, alld eLltill 11 Bnd dell r('s~iUll II rc fou nd !htri:
Th{'~l' {'(In' brni fI skTll sites, in tUJ"l\, iJlfl uenee ,;susl,;
Ruditor)', nnd S('lIl11 til: sf'n:;orT input liS it ente~ \.bioi'
spi[1111 cord ano brain sklll. For e\"allll'le, it i3 mol\'~

rli fue ul t (0 I' R }lNSO n to pay It ltc-n tio n to sQlllethinll::
when Ill' i;,; tin'd tlilln when he i~ rpstcd and ~lerl.;~

We ('an enl'i.<;ion the eerchrnl cortex liS being IJroe<I--:'
1.1' OIf!;Il11i?'ttl nlonr; tll"O inkrsl"ctilll!: Rxes. The Ollllt':"

cortex lies a1011 g UIC fi rst n:ds. The rroll t part of it Ii'
dl'lIls with motor actiou, while tllC back Ilart d~:~
lI"i th sensorr ill pll t. TIle 011 tel' cortex is in vollll'd t
with t.he "world out there," including such memoryt
functions JI..~ rtcogllizinp: persons aml plrtces anti ~
llIernbedng motor skills. Thf' lim hic eorlf'.i:, or tht',
sidc-lo-si de core portion, lies along tile secolld a:cis.· ~.tJ
{I"nls wit.h inform:ttion fwm the "world within." ~t
liml!ic corkx is involved with stich memory fl1(lclJ~~

liS rccitlling familiar liS well liS unique exprrienet'9t!\,'
for rncTllorie~ Itrc tied in with oUI" vitnl (ullctioM. '_~fV

--~

The Brain and Human Language ).::.

The tll"O !tws of tile {:{'fc],rnl r:ortex intersret'iiW
tll\' pnrtioll that H'{~eiH'!1 lind s("llds informatie>TI iii,>:
tbe l'itrS, nW(ltll, lougue, :1I1d throat. This is al<u'J
the rellkr of the 11111111111 hmgllag{~ {'untrol med,nni3m::
S{'ielltist!l ha rt' W(ll1l1eU'11 wh:lt quality of the hllll~t

hrain pro \. idel1 for till' dl'l -I' le'l trll{'fl t () f hllg II:tge. olII!;;,;,
llint 1'0[11(':; frOIll tll{' uni'lIlc JLhilltr of Clleh of ~~ •.
11(11111111 ['('relnllI 11(' III i~Jlhel't"~ to ('011 trol differcnt 1D-"
fOfm:ttio n-llJ()l"l'~si n~ s.l"skl1l.~. Thc r-ig;h t hcmi5phf~::i.
dl'als Iml!;l'ly with spatial n-luti<Jllships, lIlusiral abti

'=

Hypo,hofmnu.B0501 GongllO

Ce,~b'el Heml.ph~,,,

/ {o..... olepol')

r:~~~:;;
Olt~"",y Tholemv. Pilulle,y M~dullo

B"'b Glond Obl"ng<>to

Ke" "nTIs nnd Ill.jor divisions "f a vNtrl" .re em!"yo's h,.in
.. 'e' sho wn • bove nl ..n e. fly stege nf rtevelo;>n,,"l. Technicnl
n~m"' of the three m..jor divisions lI'e in ,,",eothe'"'.

Zgga

rohjpd,~ !If oWI'II('~ ncclininJ; ill til(' hl"ck{'(lollt ,i~l1nl

.<urro II ndiup:~. Bill wi\ h Oil' n'll1:\iuillg {llmrlN of
his visu:d lit'hl, II!' II"<Hild Cflll li 11 11(' to I'xJ1pril'(IcI~

1111 Ill' nln.'atly knew; that i.<, hr wOllld Ill,t slIff..:l·
(I propo rt,i" n!lI th n~I~·q uintl,r., loss 0 r IllPl1lf)ly. lie
II\luld l'HI1W IlfHnl~ to II family of [rlllr IIllrl rceuglli7-c
nil (Ull\ not just Dill' Illl'[lllwr.

In their sellt"th fur the WHy tltI' brnill s!.nres ll1Clll

oril'~, br:li n sr.il~nt ist~ hR VI' IIlH'O ren~d n poS.s ii,\(, l'X
I'hnatiol1 of !.Ill' memo I'}' riddl{'. Pl'rh::lps infonnntion
1)('('0 Ill{'S di stributecl in tlle 1<el1sory systrnls ill Illlll:h

til{' S:Utll' 11"11)" thnt infnrm:llion i~ stored ill holo/!;mflls.
f1ologmms are illt('l'f~r('nce pattrrns of lil;ht 011 film
(see Color; LlIsrr and l\JlIsers). Althongh they be:tr
IJO inmgl's, three-1:limcnsional illmges CUll he n~COll

struder} from the illterfnem:1' pnttf'rns. Like tlte
braill '.~ ,-iSlllll system, hologrnms Cittl be [!allwgrll
exfellsin'lr and yet producc /l complete ill1l1ge hum
Irhat n;lllHins. Holu~rnll1s shnn' (1 ther ill fo I'm :l.tio n
st!'mgc pJ'Opl'rtif~S I"ith till' llfaill, ,~IJ('h ns "JIst Cll
padty, I'IISC of inforn1uti')11 rctril,..-:d, llllli cross
co I' n,l:l. t i" 11 of in put ill forwil t.iOl I.

TIll' l'p)"(·hraI en rtl'X is divider! ill to II ttu mller of
nro'~IS. S"lI1f,' nrc hook!'11 up with peripheral SI'rtS'Jry
Ilwtor alld cOl"e bmneostlll ie mechanisms, Ot,l1f'rs {\.ft'

ittn,ln'd 1'.-iUI I1rhnlll'cd bdl.'lI'irn. FIJI' mllllY ~ ears,
scjl·nti.<t., tholll;ht lila t. tll!' CI'I't'brnl cortI'\" II"IIS nr
gnlliu'r\ :,,~ ~ rcfl""·3W r:~t h IInL ~1·[l'lOJT illfornlu
ti" II. OlTI)nbll::: to this belid, \\"~s sent In the s('Jlsory
areas of tlit, cortex, I\-as thrn ussoci:lted ltnd nb
stra !'ted in t) II' ::I ~,-t,," in tiOll ['ortcx, and fj [mil r '\"lIS
St' II t fro m till' fIl lJtor corti'x to the lllll sclcs l11lr! ~ lands.
Hccrnt d~ 1)1. ~tlgl:.:rst, h()ln'\"('I', tll:J,!. the sensor)'
fln'as of tJlP ["orkx-~thf)sf' HUlt rer~('i I'C illfC'rlllation
from Sl'llsrny r~"I'pt(>rs-ran d{ccti'-l'ly ~lIid\' uc-
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]!el, oml other non\'erbal functions. The I~ft hemi
'lhm prnCL'sses linguistic information. In a.ll mRln
:'jls, ~:l(:h hemisphere receiv~s infornw.tion [film
I~II contruls the op\,o~ite ~ide of the body. Signals
:" mo\'e the right hllnrJ, for example, come from the
lit c€rebl'll.1 hemisph~re. Only in man, however, has
'iC'l'in Ii za t in n proceeded to the point wh cre an a1\
C]portnnt function such as speech is localized almo~t

',ldusinly in the left hemisphere. Speech specinliza
:!Dn i~ not present from hirth, however. A child
lho h!\s had surgery or injury to his left nemisphere
'~fore tIle lIg~ of se\'cn ordilHlrily recovers all !Jig
;~gllage nbi\itil,g, which lhen become localized in
~~ right IIcOJ i~pl jere.
Anyrllle rcared in lotal isolation from other people

!~~S not develop the oq;nniUltion of sounds and geE
:ur~5 tho. t constitu tes langua ge. The 0bservations
:hat h~mi~pheric specialization develops slowly over
;ms lInl\ thnt nn isolaled brnin does not produce a
,Jngll.1j;C snggcst thnt the human brain grndunlly
";cOInes progrhmmed. Other animals, su~h as the
~rl\s, hB. \"[! "II" ired-in" programs that guide heh n. vior
11th littll~ change from birth (sen Animal Be\ll\vior).
In hll mnng , the stringg of llerv('s th"t m!lkc up "lislg"
,,r \'a ri II IJk! Jen gth enn i liflucnce eRCh other to prod II ce
P!"Ogrnlll~ much ns comput(!r langunges produr:e COIn

Pllkr prclj;mms. Future regearch Bhould uncover

BRAIN

exactly how the informa tioll COlilniflcd in the lists
of homeostatic mecll a1\isms becomes Jl rocessed ill to
lillmnn language. (See also COJ11puh:rs; Language;
Lenrning; N~rvcs.)
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