
~ nC:t IRF (j -<l C"ottlpn.-i<~con or 
Pt'ln !Julunlh <' t\hllll y or H('14hm~ with 
Swnll 'c•t-,cttM I Jtqlt' Hc•<'t'l•ll vt• Flc·ldM 
I Itt' u·l:\hH·Lu tile• ;u·uih· nl.t "'i .,.,,,, l!lnu \ :n1 

,,,. df'!Pittlitlf'd b\' thl' (\\'U-pufc.tt tht't•Jlhtlhl U f 

t.llfl<'l hnhu•llon 11.'~1 lliht• twol'oirtls nf a pair ttf 
•·;rlir•t'l" "l'l'lil· lit• lht• •;ud:rn• t•l till' ~I in''"" d.oll' 
1w11 olil!l'l"lllll'<'l'l'h'·<' lil'lds. two SPIHifill<' poilllS 
•·· ill I •I ' h·h lllho• l\\'l>(lllilll' llnll'h lht• sanu• If' 
l'f'(lli\'1 h<•l· I . lht'\' will hP I"'"Ti\'t'tl n< nnh· nno· 
J•Pi111 I h e ;uliu•:lhll! lht• dl•.l,\lll"t'IH'IWt'PIIIh .. t:HitJH'I 

l'"iul<. •llll'' 0111 dt;h•nniut•th,.. 111111irn'll disliult:l! ill 
~.\.·}1if'h lilt" IWO J'(tiii!C: t':lf\ hP lf'\'('L~lli7.•'•\ il..;. {\VII 

onllu•r than Pllf', whieh IS" rPIIl•t·lion ,,f lhP s;ze 
n( llu· tt~t'PJ'\In' !it~ld..:; ill tht• U'Hlnn \Vtllt lh·~ 
,,., hno pH'. il i.~ pno.silolt•l•> 1 ·I ''lit I' ~!i~en•:•iu;,ti ··~ 
al•ilil\ • of lh~· hotly surlnt'f' ·n .. •rwopn•ntllm•,lutld 
t:"lltt:t·~ (H'I11:! l!Ull in tilt• lin~c·llip tf'n:lbliu~ trn•.! h) 
II'·'" 1\railh.'. \Yht'lt liH' r,·,i~·d lo,L-i 4:1\! '\;':lt'!.'d 

:>;. mu1 apnrl) 111 1!-lunu 1111ln· I"''""' dis•·•iouinalivc 
sl·in olthe eall . tn) Rt•!liorr willr s111all n·c·epllve 
liPids. tl>_) Region w~th large rE'CPplivc lieJ,Is 

l'lccr[)lor entlong-; 
ol alloronl neurons 

_) /) i 
{~ 
~ 

Two receptive fields slimulaled by 
ll1c! lwu IY.rlnl5 of stunulallon: 

---""~~ Two points felt .......- -

Only one receptive liel::l stimulaicd 
by tho two polniG of :;limulullon 

""-> lhc same distance a;:>arl as in (a): 
----.;:;-y-.. One point lelt 

~ 

~ 

(a) 

tkuity is Influenced hy rece{)tive field sEze and !nte:-al 
inhibition. 

E.nch sensory neuron resronds to stimulus information only 
wrllarrr u !2_~nht.:d rq;u111 of the :-.kin stu !ut:l! :.u:ru:rmlirt!{ 
il: 1 his r<'ginn is known as ris ret·<-ptivc field. '!.J H! siw Qf a 
rcc!:plive lielu varies inversely witlr the dcusity or rc<.:ept'C>%
ir"ltht-;-;:egio n; tl w rnom dost~yret·t•ptnrs of n parfil'iiln7Wj1t! 
;;rt~-;;,;~H:t•cl, tlrt• snrallt•r tlrt• iiH'a of :-.ltiu t:adr IIHtllilurs. '1111' 
smaller the receptive liclll in a region, !lie grl!atcr its ucully or 
cll,..·rhnhmtlv(! uhlllly. luurp;trt• iitt• l;u·lilt• (lou.-ir) disnirni
nutiull ill your fingertips with that in your elbow uy "feeling" 

ill<c> s:1r11t> object with bolh. You are able to discern more pre
visl· infnnrwtion :!Ullllllhe oi>jet.:l wrlh your ridtly rnm•rvalcd 
lirrL!t'rlips ~~~~ llil' ll'ceplivt• ltl!ltls there urc SlllUII; as a 
resull. each neuron si~nals information about small, tliscrete 
portions of lilt' tlhjt•ct's surf:l{'t'. In contrast. tire skin over the 
cll>uw is served l>y rclutivcly few sensory crrlliugs will I larger 

rcceptiv<> fielrls. Subtle differences within each larRe recep
tive lield cannot be detected (• Fig. 6- G). The distorted corti
cal representation of various body parts in the sensory 
hmrrtruculu~ (s_t~c!_ p. I 1!1) corrC'.o;poncls precist~ly with the 

(iun:_rvat~~~~.-~SJ~l'~ more cortical sp~e is allotted for sen
sory reception from areas with smalhfr receptive fielcjs and, 
uc<.:ortlingly, greater tuctile discriminative ability. ~ 

...._.. -
(b) 

~ 

~ 
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5 (fY'r'\ tttc - Sc n so l")' cortex ----

Pain and temperature (and light touch) 
Spino th ~il a mi c sys tem 

C A v'l ttto~rLter~ ~t~) 

~Jr~+ _, i; 
---r -fel\ r~-rr~'" 

I ftl-f: h vJ i1j 
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"L1ycring" in I ill' ~jlillol ll ; d ; uni < · lr;•n 
lower IJ!><l y ;d lcn·1 11\ j>ll ~ i l!: d Llt< ·r ;d ly IJ)' 

incoming fib ers fnllll lti g-h('r ;trcas to 
bcUJlllc superficial in Ll1 c Lract. 

1S'p; Vloti. ,!),H.,.;(_ 
-t/'~1 c-t 
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l:;rrar:'a~lsslon,contlnuos, j 
(IJ) 

l'roprrt ies of rcccjltnrs 

Heceptors have the properties of ... •H.IeLLttatl! 1.. 
stimulus, cxt:it;lhility ami ;lllaptation. - -......___,._.._ ~ ~ 

-""-' .:2_ "3 
\l}!tdc>cfliO/e. sti111ulus Each type of receptor is most 
'"" 

sensitive to e1 specific form of energy, which is 
called its auequ;lte stimulus, ;mtl is almost non
responsive to the normal intensities of other 
forms of e nergy; c.b. li~ht is the adequate stimulus 
lor the rods and cones of the eyes hut they do not 
n.:~poml to hc;lt or enid I Fig. 17. 1 OJ. 

[P•tin rcccplt>r~larc not stimulateu by a blunt 
object touching the skin, but they discharge as 

~---..-

soon as the blunt object is pushed with enough 
force to ~l"!:l~c tissues:__ 

The sensation pcrccivctl as a result of stimu
l;ttion of <1 receptor is called the modr7lity of 
sensation. Thus, cold, warmlh, tm~ch ;mu p;iin -....._._.400.--..J 
;m: different modalities of scns;ttinn. 

• A 

Y\..f 'l~ 
• FlGURE 6- 7 LnterallnhiblUon (a) Tite receptor at the 
site olmc~ inlcn.o;c stimul<~ l imt i.~ activilh.•d lot he Hrcai~'SI cxtcnL 
!iunounding receptors arc also slimulatc<l uut to a lt'SSCr dcwcc. 
(It) "lloc must iutco~-:. ,ly ;"·tival<."<l rc,:cplor p<~lhway halt.s lt.~IL~IUis
sion of impulses in the lcs:~ iutcnscly slimulah..-tl(klthwa~ tluuugh 
lateral inhibition. l11is prot:t!:SS f<lt:ilit<•tcs lo..:illi:tatiun of the site of 
stimulation. ..,._,......- ' __,.._...._._., t 
lko.;}d~-\{~~~;,;-;j-;;-,~ity;r.l-;~coll cl factor innucncing 

acuity is l"tcral lnhl bitlon. You can appreciate the impor
talll:c of this pheuuntcuoll IJy slightly intlc.:uting the surface o( 
your skin with the poin t of a pencil (• FiF(. G-7a). The recep
tive field is excited immediately under the center of the pencil 
point where U1e stimulus is most intense, but the surrounding 
receptive fields are illso stimulated, only to a ieS.ser extent be
ciluse they are less d\storted. If information from these mar
ginally excited aff~t fibers in the fringe of the stimulus area 
were to reac;h the ~ex, localization of the pencil poinl 
would be bluned. To facilitate local i:t.ation and~~
trast, lateral inhibit~NS (Fig. 6-75): The 
·;nc;sr stronHIY activiltcd signal pathway originilting from the 
center of U1e stimulus area inhibits the less exci ted pathways 
from the frin~e areas. Tit is u~ via inhibi tory interneurons 
that pasS laterally between ascending fibers serving neighbor
ill!{ receptive lich.ls. l.ll01..:kage uf further transmission in the 
weaker inputs increases the contrast between wanted and un
wanted information so U1at the pencil point can be precisely 
localized. ·n1e extent of lateral inhibitory connections within 
seusory pathways varic:; fur uiflereut tnodaliti~. Those wjUl 

- - ·--

. the~ost l~eml i~ib ition-ft;;uch and visi-o!J-bring about 
J the most accurate locali7..ation. 

· .. ··.,;.· ""~· ·-=i'J!..i- .. pr;.;.,.." 

بعد سلايد (63)


