
EfllLTHMONIKEL AivAEKOUHEEIL 

Avamo/\n o~u Kat xp6vtou n6vou 
}1£ nn£Kipo8£pan£fa (T .. E.N.S.)* 

Op1opoi 

novo~ ( o611¢wva 11£ mv yvw11n TOU MOUNTCASTLE) 
Ef1vm n mo8nnKn E11nE1pfa n onofa npoKa/\cfrm ano cp£-
81o11a nou n/\nyWV£1 n TElV£1 va KmampEtp£1 KOnOlO lOIO 
fl opyavo KQl OplZEIQ1 EVbOOKOnlKQ ano TOV Ka8£va 110~ 
oav Kan nou Evox/\cf. 

T.E.N.S. 
(TRANSCUTANEOUS ELECTRICAL NERVE STIM
ULATION) . 
i1108Ep111KO~ H/\cKip1KO~ NcuinKo~ Ep£810110~ 

0 novo~ anm£1\cfrm ano 86o oumanK6 mo1xcfa. To 
npci>TO oumanKo mmxEfo cfvm n npay11anKn avrf/\ntpn 
TOU Evox/\nnKo6 Epc8fo11mo~. To 8c6mpo ouownKo mm
xcfo Efvm TO m681o Ennpcao11o6 (£~atpn, 8u11o~, ¢o6o~, 
rpo11o~) TO onofo 8fv£1 w £1b1Ka xapaKmp1anK6 yvwpf-
011ma TOU nOVOU 0£ KG8£ GT0110. 

Yn6pxouv 86o 8cwpf£~ oxEnKa 11£ mv avrf/\ntpn TOU 
novou 01 onof£~ avam6x8nKav o611¢wva 11£ ra oumanKa 
TOU mmxcfa. 

H npc/Jrn 8cwpfa (SPECIFICITY) /\££1 on 0 novo~ EX£1 
Elb1KE~ VEUpOOVGT0111KE~ KQl ¢umo/\oy1KE~ 1b10Ini£~. 0 
novo~ napayEIQl 0£ OUVKEKP111EV£~ n£p10XE~ KQl 11EIG61-
66z£IQ1 11EOW £1b1KWV b1KIOWV VEUpu{wv OUVGtpEWV 0£ 
OUVKEKP111EV£~ ncplOXE~ TOU EVK£¢6/\ou onou £Kef KGl 
11ovo yfvam n npay11anKn avrf/\ntpn TOU. 

H npay110I1Kn avrf/\ntpn TOU novou yfVEIQl np1V TO ma
blO Ennp£001100 KQl TO ma810 Ennp£001100 cfvm n OUVE

. n£10 m~ npay11anKn~ avrf/\ntpn~ TOU novou. 
H ocvrcpn 8cwpfa (NON-SPECIFICITY) /\£c1 on o no

vo~ 8cv EX£1 £1b1KE~ vcupoavmo111K£~ Ken ¢umo/\oy1K£~ 1..: 
81omi:£~. H npav11anKn avrf/\ntpn TOU novou cfvm anor£
/\co11a TOU ma8fou Ennpcao11o6. 

01 aKo/\ou8£~ Ev8£f~£1~ 01 onof£~ cfvm anm£/\co11a £
pcuvnnKwv npoona8c1wv no/\1\wv xpovwv Ev1ox6ouv mv 
npwm 8cwpfa (SPECIFICITY). 
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riOKAPHI: n, 'EKraKroc; Ka8nynriic; Ecj;appoyc/Jv, Tpii
paroc; G:>uaJK08£pancfac; TEl A8iivac;. 

nAnAeANALIOY r., CKWKroc; Ka8nynriic; Ecj;appoyc/Jv, 
Tpiiparoc; ¢>uOJKo8£pancfac; TEl A8iivac;. 

E!\EYBEPIOY AN1PEA2., Empdmriic; Tpiiparoc; 4>uaJK0-
8cpancfac; TEl A8iivac;. 

(1) 01 xpova~f£~ VEUplKcDV 1vwv, nfEon~, a¢n~, 8ov1-
on~ KGl novou Efvm 81a¢opcnK£~. 

(2) McplKof uno8oxcf~ nfEon~ ooo KGl av Ep£81mo6v 
nOTE bEV npOKOfiOOV nOVO. 

(3) McpiKE~ nEplOXE~ TOU OW11GTO~ Epc81Z011EV£~ 8f-
8ouv 110vo afo8non novou. 

(4) 01 8Ep11mOT011E~ novou 8Ep11oKpaofa~ Km a¢n~ 
ElVQl 81a¢opEI1KE~. 

(5) H 11Ew6f6aon rwv Ep£81011GIWV TOU novou 11nopcf 
va «11n/\oKap1mcf» avE~apmw ano mv 11Eia6f6aon EpE81-
011aiwv 8Ep11oKpaofa~, nfEon~, a¢n~ Km 8ovnon~. 

T a~JV6pnon nt:pui>EplKOOV A1o6nnK6>v 
Nt:opiKoov 1voov 

flivaKas I 

Kamyopfa 011a8a Kcvrpo- Tax6r. L11a11apo~ 
110/\£~ aywyn~ 

M/SEC 111Kpa 
A-ALPHA 70-120 12-22 

Mev a/\£~ 
£116£/\£~ A-BETA II 50-70 5-12 

A-GAMMAII 30-50 5-12 

A-DELTA III 30 

IV 3 01-1.3 

01 11Ey6/\£~ £110£/\£~ KEVI0110/\£~ V£Up1KE~ lV£~ (nfcon~, 
a¢n~, 8ovnon~) £xouv rov 11Eya/\6r£pn p£o66on mv 111- . 
Kporcpn xpova~fa KGl mv 11Eya/\6rcpn wx6mw aywyn~. 
Avrf8£w 01 111Kp£~ a116c/\£~ KEVIP0110fl£~ VEUp1KE~ fv£~ £
xouv mv 111Kpor£pn p£o66on, mv 11Eya/\6rEpn xpovo~fa 
Km mv 111Kpor£pn wx6mra aywyn~. 

01 v£up1KE~ fv£~ nou 11£w¢£pouv w EpE8fo11ma TOU 
novou cfvm 01 A-DELTA Km 01 C. 01 A-DELTA 11Ew¢£
pouv w Ep£8fopma TOU o~6 ypnyopou Ko¢rcpo6 novou 



KGl 01 C 11£TG<i>EpOUV TQ £pc8f0110TO LOU 8a86 OK08op1-
0IOU noVOU KGl LOU nOVOU KOI.pl110TO<;. 

flO va clVG11110 V£Up1Kn fva A-DELTA n c np£n£1: 
(1) No avn8p6 oc: c:vox?mnKo c:p£810110. 
(2) No £xc:1 avmo111K£c; ouv8£oc:1c; 11£ vc:upa nou ou11-

86.l\.l\ouv mo novo. 
(3) 0 Ep£810110<; me; va npoKa.l\c:f novo. 
( 4) 'Omv c:.l\arrwvc:rm o c:pc:81011oc; me; va c:.l\arrwvc:rm 

o novoc;. 

Ynolioxd~ n6voo 

Ynapxouv 86o £10WV unoooxdc; novou: (a) 01110VOTU
n01 KGl ( 8) 01 no.l\6runo1. T a ouo don uno8ox£wv novou 
avn8po6v oc: 11nxav1K6 KGl 8c:p111K6 c:vox.l\m1K6 c:pc:8f-
0110TO KGl 8pfoKovrm mnv nc:p1oxn rwv ano.l\6~c:wv rwv 
vc:up1KWV 1voov A-DELTA KGl C. 'Omv 8f8c:rm £va c:vo
x.l\nnKo c:p£810110 0£ ncp10Xn onou UnOpXOUV UnOOOXcl<; 
novou rorc: £KKpfvc:rm 11fa ouofa ( ouofa P) n onofa ava111:... 
yvuc:rm 11£ roue; urioooxdc; KGl npoKa.l\d £Kno.l\won me; 
vc:upiKnc; 11c118p6vnc;. H ouofa nou npoKa.l\d £Kno.l\won 
rnc; 11c118p6vnc; rwv vc:upiKWV 1voov A-DELTA KGl C m
mc:uc:rm on c:fvm nc:mf81o 11£ £vrc:Ka 011Ivo~£a. To c:pc:8f-
0110TO LOU novou .11£TG8I86zovrm (11EOU> A-DELTA n c 
K£VTP0116.l\wv vc:upiKWV 1vwv) ano roue; unoooxdc; novou 
mo V£Up!KO KUrrapo nou 8pfOK£TGl mo vwnafo vaw.l\10 
KGl ano £Kef 010 11EOOU LOU Q~OVO me; fvac; OIO onfo810 
K£pma me; <Pmac; ouofac; mu vwnafou 11uc:.l\o6 onou u
napxouv a.l\.l\01 UnOOc;>xcfc_; noVOU 0Kp!8ooc_; OIQ On11£lQ OU
VQ\}J£U>V rwv fvwv novou 11£ muc; 8c:6rc:pouc; mnv oc:Ipa 
vc:upoovc:c; (seund order neurons). (Lxn11a 1,2). 

LXHMA 1 

...J ·· 

_.; • . · _ _.,;--- ouofa P 

~·----------------------
$ (_ ~· • 

:· ., ·~ A'd~t~ n c 
IVO 

· unooox£i<; novoo 

To onfo81o vwnafo K£pmo £xc:1 £~1 .l\6111Vc:c;. H .l\6111va I 
c:fvm n nc:p18wpiaKn zoovn nou nc:pi£xc:I rp1oov c:Iooov Kurra
pa. Ta mo onouoafa KUrrapa clVGl TO ncp18U>p!OKQ KUTIQ
pa m onofa £xouv woc:Ion ow116na KGl xov8po6c; 8c:v-
8pfrc:c;. 0 6~ov6c; muc; nnyafvc:1 mov avrf8c:m, n.l\6y1o vw
nafo-8a.l\a111afo ayooyo. 01 .l\611IV£c; II Ken III oxn11mfzouv 
mv vwuafa nuKTooon ouofa n Po.l\6v81o ouofa (SUB
STANTIA CELATINOSA) n onofa nc:p1£xc:1 86o c:18oov 
Kurrapa: (a) 111Kp6 Kurrapa avamo.l\nc; c:pc:81o116rwv Km 
(8) 11£y6.l\a KUTiapa TO onofa npoc:K86.l\.l\ouv ·mouc; VU>TIQ-
108a.l\a1110lOU<; aywyouc;. 

01 .l\6111v£c; IV, V, VI nc:p1.l\a1186vouv mv mo11iKo nupn
va (MAGNOCELLULARIS) KGl nc:p1£xouv 11£y6.l\a, 11£
oafa . KGl }11Kp6 KUTiapa. T a KUrrapa aura OV0110ZOVTG1 
Kurrapa n.l\anac; 8uva111Knc; oc:1p6c;. 

01 fvc:c; mu novou nnyafvouv n.l\6y10 mo vwnafo K£pa
m, nc:pvouv ano mv ayooyo mv «LESSAUER» KGl ouv-
8£ovrm an' c:u8dac; 11£ nc; .l\6111Vc:c; I, II KGl III. 

01 11cv6.l\c:c; £116c:.l\c:c; fvc:c; A-BETA Km A-GAMMA nn-

LXHMA 2 

. . ,; • -:-------1 L-----L 

<:;~.~-.... ..;.._----~...olr-----
. uno8ox£ f<; 

novou 

novou 

yafvouv npoc; m 11£oo mu voonafou Kc:pamu, c:1oxwpo6v 
mnv .l\6111va V Rm Kma.l\nyouv m1c; .l\6111vc:c; II Km III 
(axn11. 3, 4). 

01 fvc:c; mu novou 8n111oupyo6v 81c:yc:pnK£c; (01£UKO
.l\uvr1K£c;) OUVCt\}J£1<; 11£ LOU<; 0£VOpfrc:c; TOOV n£p18U>p10KWV 
KUTICtpU>V KGl 11£ TO KUTiapa me; vwnafac; nUKTWOouc; ou- ' 
ofac; (SUBSTANTIA GELATINOSA). 

Ta Kurrapa me; voonafac; nuKTwoouc; ouofac; 8n}l1oup
yo6v ouv6q.>c:1c; avamo.l\nc; c:pc:81o116rwv 11£ m ow11ma rwv 
nc:p1800p10KWV KUTICtpOOV. 

01 11£y6.l\c:c; £116£1\c:c; fvc:c; A-BETA KGl A-GAMMA 8n-
111oupyo6v 81c:yc:pnK£c; ouv6q.>c:1c; 11£ ra Kurrapa me; vwna
fac; nuKroooouc; ouofac; KGl ra K6rrapa rwv .l\6111VU>V V KGl 
VI. 

Enava.l\nnnKoc; c:pc:81011oc; me; vwnafac; nuKroooouc; ou
ofac; 11£ooo rwv vc:up1Kwv 1voov A-BETA Km A-GAMMA 
11nopd va npoKa.l\£o£111£V6.l\n (oyKooon) avamo.l\n 11£Ia-
8f8aonc; roov c:pc:81o116rwv novou mo c:nfnc:oo rwv ouva
q.>c:wv roov 1v_wv novou 11£ m nc:p18oop1aK6 K6rrapa me; .l\6-
111vac; I KGl 11£ ra Kurrapa me; voonafcic; nuKroooouc; ouofa<; 
n.x. 0 novoc; ano KCtnOlo KOI.p1110 avama.l\1\crm 0£ 11£y6.l\o 
8a811o omv m£oou11c: mv nc:p1oxn mu Kot.pf11moc;. 

Me: rnv aoKnon nfc:on-c; mnv nc:p1oxn mu Kot.pf11moc; £
pc:8fzovrm 01 A-BETA KGl A-GAMMA vc:up1K£c; fvc:c; 01 o
nofc:c; mnv ouv£xc:10 c:pc:8fzouv mv voonafa nuKrwon ou
ofa, c:pc:81Z011£vn n vwnafa nuKrw8nc; ouofa npoKa.l\d a-

LXHMA 3 

/ A-beta n 
~ A-gamma 1va 

C IVO 
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LXHMA 4 

vamonn pc:Ia8f8aon~ nuv c:pc:81opaicuv novou mo c:nfnc:-
8o TCUV ouvaq>c:cuv TCUV 1vwv novou pc: Ta nc:p18wp1aKa KUT
Iapa Km pc: To Kuttapa m~ nuKToo8ou~ ouofa~. E8w np£
n£1 va onp£1U>8£f on TO voonafo KEpmo 8c:v £lVQl £va~ 
ma8po~ pc:m8f8aon~ c:pc:81opaicuv novou anna Efvm £va 
onoKI\npo vc:up1Ko KUKncupa nou «<P1nip6p£1» Ta nc:p10oo
I£pa c:pc:8fopma KOl povo Ta 1oxupa c:pc:8fopma pc:Ia81-
8azoVTm mou~ vwnmo8anapfou~ aycuyou~ Km mnv ou
v£xc:1a mov c:yK£<Pano. 

~om:npa p£1:a6i6aon~ 1:00 n6vou an6 
1:ov Nronaio Mu£n6 m:ov £VKE~afio 
Avu~v N£uptK6 ovm:npa n6vou 

Nro'ItatoOafiaptaiot Avrovoi 
«SPINOTHALAMIC TRACTS» 

T a c:pc:8fopma wu novou pc:m<P£poVIm ano w onfo81o 
vwnafo KEpmo mov c:yK£<Pano p£ocu Tcuv onov8uno8ana
}l1Kwv aycuywv. Ynapxouv 86o c:18wv vcunmo8anap10f01 
aycuyof: 

(a) 0 vc:ovwnmo8anap10fo~ aycuyo~ «NEOSPINO
THALAMIC TRACT» Km (8) o ncinc:ovcuiimo8anap10fo~ 
aycuyo~ «PALEOSPINOTHALAMIC TRACT». 

Km 01 86o aywyof apxfzouv ano n~ nap1vc:~, I, II, III, IV 
KQl V. 

(a) 0 vc:ovcunmo8anap10f6~ aycuyo~: nc:p1£xc:1 povo A
DELTA fvc:~ novou. Apxfzc:1 ano w onfo81o vwnafo KEpa
To, avc:8afvc:1 nn6y10 mnv vcunafa mnnn Km mo c:nfnc:8o 
wu npopnKn puc:nou, 8np1oupyc:f ouvaq>£1~ pc: mv 81-
KTUcuin ouofa wu npopnKn puc:nou. 

Q1 nc:plOOOIEp£~ A-DELTA fvc:~ mapmouv mo c:nfnc:8o 
m~ 81KTUcuTn~ ouofa~ Tou npopnKn puc:nou povo w 113 
Tcuv A-DELTA 1voov npoxcupouv npo~ Tov 8anapo KOl T£
nc:1oovouv npmfmcu~ OIOV omo81onnay10 KOln1aKO nupn
va IOU 8anapou KQl 8£UI£p£UOVIU>~ mou~ c:v8ononunc:m
n1KOU~ nupnv£~ IOU 8anapou. 

0 omo81onnay1o~ KOln1aKo~ nupnva~ Tou 8anapou c:f
vm oa<Poo~ 810XU>p10}1EVO~ ano Tl~ ann£~ n£p10XE~ IOU 8a
napou KQl Kana opyaVCU}lEVO~. fla TOV noyo Oil 0 nupn
va~ auTo~ ouv8£c:Tm pc: mv owpmomo8m1Kn nc:p1oxn I 
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Tou <Pnmou wu c:yKc:<Panou Km pc: mv omo81oK£VIp1Kn £
n1Ka (nEplOXE~ 1, 2, 3) IOU £VK£<P6nou EX£1 mv 1810Tma va 
810xcupfzc:1 Ta xdpaKmp10I1K6 yvcupfopma (nc:p1oxn, EVIa
on Km no1oTma) wu ypnyopou Ko<Pic:pou novou (oxnpa 
5). 

(8) 0 nanc:ovcunm8anap1afo~ aycuyo~ nc:p1£xc:1 C fvc:~. 
Apxfzc:1 ano w onfo81o vcunafo KEpmo Km npoxwp¢ K£V
Ip1K6 p£oa.mnv vcunafa mnnn. LTO £nfnc:8o IOU npopnKn 
puc:nou 8np1oupyc:f ouva~.pc:1~ )1£ mv 81KTUcuTn ouofa wu 
npopnKn puc:nou Km Tc:nc:1oovc:1 mo p£oo Km c:v8ononunc:
mn1Ko6~ nupnv£~ IOU 8anapou. Auiof 01 nupnv£~ 8c:v Ef
VQl oa<Pw~ 810XCUp10)1EV01 ano Il~ aM£~ n£p10XE~ IOU 8a
napou OUT£ Kana opyaVCU)lEVOl KQl 8c:v ouv8EOVTQ1 )1£ mv 
OCU)lOIOOl08m1Kn n£p10Xn IOU <Pn0100 IOU £yTK£<Panou. fla 
IOU~ noyou~ aUTOU~ 8c:v EXOUV mv 8uvmoima va ~£XCU
pfzouv Ta xapaKmp10I1Ka yvcupfopma wu novou, £xouv 
povo mv 181omm va avayvwpfzouv wv novo Kaq)fpmo~ 
fl. IOV 8a86 aKa8op10IO nOVO (oxnpa 5). 

~UVOD'[JKQ 

na va yfv£1 aVT1nnmo EVa £Voxnm1KO EpE810)la oav 0-
~6~, ypnyopo~, KO<Pic:po~ novo~, npEn£1 va Ep£8fo£1 A
DELTA KEVIpopo/\c:~ vc:up1K£~ fvc:~, w c:p£810pa va pc:m-
818ao8c:f mo onfo81o vcunafo KEpmo (/\ap1vc:~ II, III) ano 
£KEf va )1£T0818ao8c:f 81a )lEOOU IOU V£0VOOI10108a/\apfou 
aycuyou mov omo81on/\ay1o KOln1aKo nupnva Tou 8a/\a
pou Km va T£nc:1woc:1 mnv ocupmomo8nnKn nc:p1oxn wu 
<P/\mou Tou c:yKc:<Pa/\ou Km mnv omo81oK£VIp1Kn £n1Ka 
(n£p10XE~ 1, 2, 3) IOU £VK£<P6/\ou. 

flo va yfv£1 aVI1?mmo £va c:voxl\nnKo c:p£81opa oav 
novo~ Kaq>fpmo~ fl. 8a86~ aKa8op10IO~ nOVO~, npEn£1 va 
Ep£8f0£1 C K£VIp0)10n£~ V£Up1KE~ IV£~ VO )1£I0818ao8c:f TO 
c:p£81opa mo onfo81o vcunafo KEpmo {/\ap1vc:~ II KQl III) 
ano £K£f 81a p£oou wu na/\c:ovcunmo8a/\ap10fou aycuyou 
va )1£Ia818ao8c:f mov p£oo KOl c:v8ono/\unc:Tan1Ko6~ nu
pnvc:~ wu 8a/\apou. 

Ka~IC~V N£UPIKO ovm:npa n6vou 

T 0 KQUWV V£Up1KO oumnpa novou apxfz£1 ano IOV 
<P/\010 IOU £VK£<P6/\ou KQl OKOnou8£f mv £VT£noo~ OVII8£
In nopcfa ano TO QV1WV oumnpa novou. T 0 KQUWV ou
mnpa novou 8np1oupyc:f ouva~.p£1~ )1£ w av1oov ma c:~n~ 
c:nfnc:8a: 

1) Ev8ono/\unc:m/\1Koov nupnvcuv Tou 8a/\apou. 
2) Omo81on/\aVlo KOln1aKo nupnva wu 8a/\apou. 
3) Eocui£p1Ka m~ 3n~ KQl 4n~ Ko1/\fa~ wu c:yKc:<Pa/\ou. 
4) fl1KTUcuTn ouofa wu npopnKn puc:/\ou, Km . 
5) nuKToo8n ouofa vcunafou Kc:pawu (c:nfnc:8o ouva

~.pc:cuv Twv vc:upoovcuv m~ nuKTw8ou ouofa~ nou £KKpf
vouv £VK£<Pa/\fvc:~ )1£ wu~ uno8oxc:f~ onfou Tcuv K£VIpo
po/\cuv 1voov wu novou). 

H 8paon IOU KQUOVIO~ oumnpmo~ IOU novou c:fvm n 
ou/\.1\oyn, 81a<Poponofnon Km avamo/\n Tcuv c:pc:81op6Iwv · 
IOU nOVOU 0£ o.f\a TQ £nfn£8a ICUV OUVaq>ECUV IOU KQUOV
TO~ )1£ TO OV1COV V£Up1KO OUOin}-ia IOU nOVOU. 

K£V'IplKO V£Up1KO ovm:npa avanvnoia~ 

fla noMou~ mwv£~ n pop<Pfvn KQl n npcufvn xpnrnpo
nmouVTo VlO ava/\ynofa aMa KQV£f~ 8c:v n~Ep£ TOV pnxa-



l 

I 
l 
I 

LXHMA 5 

<P/\o16<; 
LWl-JOIOwo8nnKr'l 
nEploxn I KOI 
omo8lOK£VIplKn 
EAIKO 

Ori1o81onMylo<; 
KOIAIOK6<; nupnvo<; 8oi\CIJ..IOU 

Nwvwnofo 
8oAOl-JIOlO<; 
Aywy6<; 

M£oo<; KOI £voono/\um:m/\1Kof 
nupnv£<; 8o/\al-JOU 

· LJIKwwrn ouofo 
npOl-JUKn l-JUEAOU 

na/\wvwnofo 
80AOl-JIOlO<; 
Aywy6<; 
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Vlop6 c.m:v£pyc.16~ mu~. H 6noqm n onofa c.fvm anoOEKin 
OOpEpa OXEI1K6 llE mv Op6on m~ pop¢fvn~ KQl npcufvn~ 
Efvm 6n a.A.A6zouv mv aycuy1p6Ima m~ vc.uplKn~ 11Ell-
8p6vn~ pE m va oc.opc.uouv m N6Iplo Km EIOl napaKcu
.Auouv mv EKn6?\cuon m~. np6o¢ma pEI6 an6 no?\uxpo
VE~ EpEUVnilKE~ npoon68elE~ 6p£8nKE Oil TO KQ?\UIEpO Q
vaf\ynnKO anm£1\c.opa £xc.1 n pop¢fvn 6rav c.yxu8c.f pEI0-
~6 m~ 3n~ Km m~ 4n~ Ko1.Afa~ IOU EyKc.¢61\ou. E1K6ZEIG1 
6n omv nc.p1oxn auin un6pxouv unoooxEf~ onfou. 

01 IE.Aeuiafc.~ 81oxnp1K£~ £pc.uvc.~ c.v1oxuouv mv 6noqm 
6n un6pxouv unoooxc.f~ onfou on~ aK6.Aou8c.~ nc.p1ox£~ 
IOU VEUplKOU OUOIOpOIO~. 

( 1) <Pm6 ouofa mu EyKc.¢61\ou. 
. (2) EocuiEplK6 m~ 3n~ KGl In<; 4n~ KOl.Afa~ mu EYKE

¢61\ou «Periaque-ductal grey matter». 
(3) M£oo Km c.v8ono.Aunc.m.A1Ko6~ nupnvc.~ mu 8a.A6-

llOU. 
(4) Yn6¢uon. 
(5) Apuyoa.An napc.yKe<P.<J.Afoa~. 
(6) · Yno86.Aapo. 
(7) i\6p1ve~ II Km III (SABSTANTIA GELATINOSA). 
01 unoooxEf~ onfou OIOV EyK£¢a.Ao BpfoKOVTQl Oil~ a-

~OVOOEVOplKE~ ouv6tpEl~, a.A?\6 mo vcunafo puc.?\6 Bpf
OKOVTOl on~ a~ovo-a~ov1K£~ ouv6q>El~. 

Ev6oy£v£i~ onto ox£~ ouoi£~ 
EyKE«<>ai\iv£~ Kat «BETA» Evtop«<>ivn 

H Epoomon nou unnpxE an6 na?\16 rnav, VlOil TO ooopa 
£x£1 urioooxEf~ onfou. 

To 1979 llEI6 an6 no.Auxpovc.~ £pc.uvc.~ c.mKp6moc. n 
6noqm 6n TO ooopa nap6yel EVOOVEVEl~ omouxE~ OUOlE~ 
KGl 01 onofE~ Ka.Aouvrm EyKEcPa.AfvE~ KGl «BETA» EVTOp
¢fvn. H napaycuyn Km o c.vromop6~ Icuv c.vooyc.voov Q

mouxcuv oumoov oupnfm£1 pE mv c.vromop6 Icuv npoava
¢£p8£vrcuv unooox~cuv onfou. ElOlKOIEpa 01 EyKE¢a.AfvE~ 
nap6yovrm oc. pc.y6.An noo6mi:a Km6 KUplov .A6yo mnv 
EOCUIEpn{n EnlcP6VElQ m~ 3n~ KQl 4n~ KOlf\fa~ IOU EyKEcP6-
f\ou «Periaqueductal grey matter» KGl n B c.vrop¢fvn mnv . 
un6¢uon Km .A6p1vc.~ II Kai III. H 8p6on Icuv c.vooyc.voov 
omouxcuv oumoov Efvm nc.pfnou n f810 pE mv 8p6on m~ 
pop¢fvn~ KGl npcufvn~. 

Avaaroi\n n6vou 

fu6¢opE~ XElpoupylKE~ Enep860E1~ EXOUV Ka?\6 OTIOIE
?\£opma mnv avamoMi mu n6vou. Enfon~ Km6.A.An.An 
xpnon n.Ac.KiplKou pc.upmo~ Km Kpuo8c.panc.fa~ £xouv c.~' 
foou anmc..A£opma mnv avamo.An mu n6vou. 

Avaaroi\n "£ou n6vou p£ ni\£K"£po6£pan£ia 
T.E.N.S. 

H avamo.An {peplKn n o.AlKn) mu n6vou pE n.AEKipo8c.
panEfa pnopEf va yfvEl OE 816¢opa c.nfnc.oa mu nEpl¢epl
KOU KQl KEVTplKOU VEUplKOU OUOinpmo~. 

H avamo.An mu n6vou llE T.E.N.S pnopEf va yfvc.1 oc. 
Ipfa c.nfnc.oa. , 

(1) Ncunafo K£pmo «GATE THEORY CONTROL». 
(2) 3n Km 4n Ko1.Afa c.yKc.¢61\ou «Periaqueductal grey 

matter» «EyKc.¢a.AfvE~». 
(3) Yn6¢uon «B-c.vrop¢fvn». 
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Ap6no Enin£60 Avaaroi\n~ novou 
«GATE THEORY CONTROL» 

H 8c.cupfa n onofa avamux8nKE an6 mv MELZAC Km 
WALL IO 1965 .A£c.1 6n n pc.m8f8aon rcuv epe81op6rcuv 
IOU TIOVOU, TIOU yfVEIQl llE Il~ KEVTpop6?\e~ VEUplKE~ lVE~ 
A-DELTA Km C, pnopc.f va avama.AEf (peplKOO~ n o.A1Koo~) 
an6 mv OpamnplOinTQ ICUV KEVTpop6?\cuv VEUplKOOV lVOOV 
nfc.on~. a¢n~ Km 86v1on~ {A-BETA Km A-GAMMA). 0 E
pe810p6~ ICUV A-BETA KGl A-GAMMA 1voov OlEyEfpEl rnv 
nuKiooon ouofa mu vcunafou Kep6mu (SABSTANTIA 
GELATINOSA) n onofa c.pc.81z6pf:vn npoKa.AEf oyKooon 
avamo.An pc.mBfBaon~ c.pc.81op6Icuv mu n6vou mo c.nf
nc.oo Icuv .Aap1voov I, II Km III. 

Ync.poxn OlEyc.pnKn~ 8pamnpl6Ima~ rcuv 1voov A-DEL
TA Km C OE ox£on pE mv 8pamnp16mm ICUV 1voov A-BE
T A Km A-GAMMA «avofyc.1 mv n6pm aycuyn~ mu n6-
vou». 

Ync.poxn OlEVEPilKO~ opamnplOinTQ~ ICUV lVOOV A-BE
TA Km A-GAMMA OE ox£on pE mv 8pamnp16mm rcuv 1-
voov A-DELTA Km C K.Ac.fvE1 mv n6pm aycuyn~ mu n6-
vou. 

Me. n.AEKiplK6 pc.upa napay6pc.vo pc. «T.E.N.S.» pc. n~ 
napap£Ipou~ ava¢c.p6pc.vc.~ mo oxnpa 6 pnopoupc. va 
npoKa.A£ooupc. avamo.An Icuv c.pc.81op6Icuv mu n6vou mo 
c.nfnc.oo mu vcunafou Kep6mu c.pc.8fzovra~ n~ fvc.~ A-BE
TA KQl A-GAMMA. 

EXHMA 6 

Enfm:oo I «GATE THEORY CONTROL>> 

45 sec-2 min-10 min 
L'ucipKElO 8EpanEfa<; · 
A-beta KOl A-gamma 
EpE8toll6<; 
napci!lEipOl 
L'ucipKEtci 8a.on<;: !"J! J !-. ~n microseconds 
L:uxv6mro 40-100 0o£J<; sec 
'Evwon: Xo1-1ni\n 
Ki\aornK6<; «T.E.N .S.>> 

Atnoi\6ynon napapi"£poov 

NumOIO· 
8ai\O!liUiOl 
Aywyoi 

H em.Aoyn m~ lllKpn~ Ol6pKElQ~ won~ (50-130 micro
seconds) £y1vc. y10, mv .A6yo 6n 0Kon6~ pa~ Efvm va c.pc.-
8fooupc. Il~ pc.y6?\e~ EllUEAE~ KEVTpop6?\e~ VEUplKE~ lVE~ 
(A-BETA Km A-GAMMA) 01 onofc.~ £xouv lllKpn xpova
~~~ Km va ano¢uyoupc. va c.pc.8fooupc. n~ fvc.~ mu n6vou 
01 onofc.~ £xouv pc.y6.An XP.OVa~fa. 



Eml\£yovm<; Aomov 01<JpK£1a won<; Jl1KpOIEpn<; m<; 
xpova~fa<; rcvv 1vcbv mu novou ano<Pc6you)l£ mv Ep£81-
0JlO mu<;. Av cml\£~oUJlE nol\6 Jl1Kpn 816pKE1a cbon<; (]11-
KporEpn ano 50 microseconds) OEV 8a Epc8foou)l£ n<; 
V£Up1KE<; fv£<; A-BETA KOl A-GAMMA KOl OEV 8a npoKa
l\£oou}i£ avamol\n )l£Ta8f8aon<; rwv Ep£81o)l6rwv mu 
novol.i. 

H cml\oyn n1<; )l£y6£\n<; ax£nK6 ou~vorma<; ( 40-100 
woe1<;/sec) £y1v£ 01on ooo )l£yal\6rcpn n ouxvomra rooo 
avaKou<P1anKor£po m pc6Jla y1a mv ao8cvn. 

H cml\oyn m<; xaJlnAn<; £vraon<; £y1v£ y1a rov l\oyo on: 
pc6)la xaJlnAn<; £vraon<; Km Jl1Kpor£pn<; 816pKE1a<; cbon<; 
ano mv xpova~fa fva<; (vcup1Kn<; n JlU1Kn<;) nm£ 8cv npo
KaAEf £p£810JlO m<; (EKnol\won). Avrf8cm pc6)la nol\6 u
\l)nAn<; £vraon<; Km 816pKE1a<; cbon<; Jl1Kporcpn<; m<; xpo
va~fa<; fva<; (vcup1Kn<; n ]lUlKn<;) )lnOpcf va npoKaAE0£1 £
p£810]10 m<;. 

Me p£6)la l\omov xa)lnAn<; £vraon<; KOl Jl1Kporcpn<; 
016pK£1a<; won<; ano mv xpova~fa rwv 1vwv mu novou a
no<Pc6yoUJlE JlE anol\um rnyoup16 mv Ep£810JlO mu<;. 

L.c1p6 ano Ep£uvm1KE<; npoon68£1£<; rcvv TEAEurafwv 
xpovcvv 1axupon01o6v mv 6noqm on n xpnon mu 
T.E.N.S. ()l£ n<; nponyo6)l£V£<; napa)l£rpou<;) y1a avamo
l\fl. . rou o~6 KOl xpov1ou novou mo cnfnc8o mu vwnafou 
JlUEAo6, EX£1 nol\6 Kal\6 £w<; KamnAnKnK6 anOTEAEOJlma. 

L.uyKpmK£<; £p£UV£<; 1oxupon01o6v mv 6noqm on n 
xpnon mu T.E.N.S (JlE n<; nponyo6)l£V£<; napaJlEipou<;) 
EX£1 KaA6rcpa anmEAEOJlma mov o~6 novo an' on mov 
XpOV10 novo. IOlOlTEpa 0£ 0~6 OT0010 aUX£V1K06 o6vopo
]lOU KQl 0£ 0~6 OI0010 oo<Pua£\yfa<; TO 80% TWV ao8£VWV 
avaKou<PfmnKav nl\npcv<; ano mv o~6 novo JlE mv Kmal\
l\nl\n xpnon mu T.E.N.S. 

T a anorEAEOJlma aura cfxav oav ouv£n£10 rnv nl\npn 
( 0£ )l£p1KE<; xwpc<;) aVT1KQTOOTaon TWV OAAWV aval\ynn
KWV pEUJlOTWV ano TO T .E.N.S. 

~oztirnon 

H xpnon IOU T.E.N.S. )lnopcf va npoKaAE0£1 )lcp1Kn n 
nl\npn aval\ynofa. 

H xpnon mu T.E.N.S. )lnopcf va npoKaAE0£1 aval\yn
ofa n£p1op10JlEVn<; xpov1Kn<; 016pK£1a<; ()lovo Kma mv 
010pK£1a c<l>ap)loyn<; IOU) n )l£y6£\n<; xpOV1Kn<; 010pK£1a<; 
(apKETO xpovo )lETa mv c<l>ap)loyn rou). 

Av n aval\ynofa cfvm )lcp1Kn n n,Anpn<;, ncp10p10JlEVn<; 
xpOV1Kn<; 010pK£1a<; n JlEVOAn<; E~apTOTQl ano nol\l\o6<; na
payOVT£<; onw<;: T ponou<; c<l>ap)loyn<;, napa)l£rpou<;, q.>u-

xol\oy1Kn Kmamaon ao8cvi1 K.A.n; To Kal\6rcpo aval\yn
nKo anm££\co11a 11£ mv T.E.N.S. 11nopcf va £nn£ux8cf av 
Kmop8cbo£1 o <PurnKo8Epan£utn<; va Emopao£1 ( 81a<Popo
n01wvra<; n<; napa)l£rpou<;) KOl ma rpfa £nfn£8a avamo
l\n<; IOU novou. H ocvmn EmAoyn rponwv c<l>ap)loyn<; KQl 
napa11£rpoov npouno8ET£1 E~EiliiKEOJIEVE~ 0EoopnnKES 
KQI npaKnKES yvroOEIS. 

H npoocvmKn 11a<; 6noq.>n cfvm on n xpnon rou 
T.E.N.S. 8a anaoxol\no£1 mv npoocxn O£Ka£rfa nol\l\o6<; 
'El\l\nw;<; Emmn11ov£<; Km TOA)lw\rra<; )lfa npo8A£q.>n, n 
npoocxn<; O£Ka£rfa EVOEXOJlEVW<; va cfvm n O£Ka£rfa rou 
T.E.N.S. a' on a<Pop6 mnv xpnon aval\ynnKcbv pEU]lO
rwv mn <PurnKo8Epancfa. 

T££\o<; o£ EDOJlEVa T£6xn mu ncp1001Ko6 «¢urnKo8cpa
ncfa» 8a ava<Pcp8o611c: 

1) L.rnv Enfopaon mu T.E.N.S. mnv EKKpmn cv8oy£
vwv on01o6xwv ournwv Km avamol\n 11Em8f8aon<; Ep£81-
0JlOToov IOU novou OTO Enfn£00 3n<; KQl 4n<; KOlAfa<; IOU 
EVK£<1>6£\ou KOl mo cnfnc8o m<; uno<Puon<;. 

2) L.c AEnTOJlEP£1£<; y1a mu<; rponou<; c<l>ap11oyn<; rou 
T.E.N.S. 

3) L.mu<; napayovr£<; ano mu<; onofou<; E~aprarm n 
xpov1Kn 816pKc1a m<; aval\ynofa<; nou npoKaAcf o 
T.E.N.S. 

4) L.m ouvrov10JlO cnfopaon<; mu T.E.N.S. Km ma 
rpfa cnfnc8a avamol\n<; Ep£81o)l6rcvv novou. 

Ynoonpdooon: To 6p8po auro anmEAEf ouvo\l)10n rwv 
anoq.>Ewv rcvv Epcuvmcbv KOl ouyypa<l>£cvv nou ava<P£
povrm mnv B18l\1oypa<Pfa. 
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