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1. anuiluan (History)
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Sherrington'™” 1 Juiinas Hineauusnd lévin
= - P v o o
nsdnenalanisdieniazspasticity lasldvinnmsee
brainstem wavuNy wiladaszaL vestibular nucleus
FoFUR 1 wudrmiiuazaMaI s mBaaNT
. s My X,
LazuHatsEIEIndule ATEnATEUlN “decerebrate
rigidity”  ¢ian Sherrington 1éivin1s@inswnduaey
sdzaniidudunanes  spasticity wulunis
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AAFHDIUWEITUAL I TTALAe g Gagdd 2 il
nIUIdunpddyes spasticity Ao szuuiszain
ar
pyramidal system uan’ainuu Sherrington 9wy
&S s o L .
0¢@a dorsal nerve root aanly ¥hlfniie spasticity
anuald lnsiawiziladadszamind (afferent fiber)
anniaie Seldiasauiuit receptor lundu

WaidudiuaafvinlfiAa spasticity wazdsldliuuda
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11 muscle spindle ﬁﬂﬂ:kflu’iﬂﬁ’]tﬁﬂﬁé’lﬁfﬂv hh
ni={)v89 myostatic stretch reflex waz afferent-effer-
ent neural circuit siwas luaseiudshinsudasma
484 muscle spindle AunTzviall ./, 1945 Leskshell

WnAuLInAasute gamma spindle loop

2. aanRANY (Definition)
Peter Nathan léiiienfiinzad spasticity™
- - = a \ .
fan1shl stretch reflex Tolunzdnfazlsuaasoon
a - x
VRaHIAuTALacuERIBan tendon reflex U
w d‘l’ 1 W L L%
na‘mmai’mam‘a‘nszq}uanwm:mm:ﬂi:naumﬂ 3
atia@a hyperactive tonic stretch reflexes, hyperactive
phasic stretch reflexes wax clonus
Lance 1¥fionunemiz spasticity™ foniu
a - o o & g
Anundvasszvunineaaulnt  dwdudunilsvns
upper motorneuron  syndrome Feuanioanlapniy
< X , . v o s
WAHTUYY tonic stretch reflex aBlaNENWUSAY
= . 1 o o X
A77HLT3 (velocity dependent) T2HAUNTTLWHTRDS
tendon jerk Failueaann hyperexcitability 284 stretch
reflex  UANAINAINTTNNITZUUAADW IMITINEILE
fa013NaN1TAUTING Y LTH NISIANTDY nociceptive
reflexes waz autonomic hyperreflexia CRNTIRPIL IR

Lance Thiufitouidiuauiiaatiu

3. n@:ummsﬁﬂﬂnﬁmaﬂwmwé&mﬂuswuiJ'a'xmfn
Funand {The upper motor neurone syndrome)
\Hafimavans wiadaufaunfizasTzuy
Uszamaans (motor system) lurzniUTzanaiu
nansaz el singnadld 2 aiefia s
ysuanléun 1) enhanced stretch refiexes (spasticity)
wez 2) released flexor reflexes in the lower limbs

811 in1eauifun 1) loss of dexterity uaz 2) weak-

ness"
1) enhanced stretch reflexes TIL&EAY
PRGRRI

- ANAIVBINAINID (muscle tone)
S . .
\WHBY {tonic or sustained streich reflex )

. Y .
- tendon jerks b2diu (phasic stretch re-
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flexes)
- phasic stretch reflex fnavauasnia
maens Snsnssanseanlyfiniiuniu
~ stretch reflexes ﬁuﬁﬂiﬁuﬁgﬁq AN
fsfigainug wiaf3uni clonus
wuh  asfidnwaeniendieiuandeiu
sznesaslsatuludunds (spinal model) uazise
Tsaluanas (cerebral model)
spinal model™®
Herman ussamewudy aulddiinedann
ansladunmds aeil reflex activity mnduatedhg
diofsumy auldfiinen3anmansanas uaz activity
gﬂquja stretch né”lmﬁamuq e cumulative effect
fiognnilu “multisynaptic pathway” 184 interneuronal
pool afferent activity an muscle spindles #3aa1n
flexor reflex afferents winlulu ludumdoszdumils
udaz ascend ke descend luddlufumdtaraudu
WA TZAL LU WUAINITHU ST level fs azfia L
knee flexor, L2 hip flexor , T10 abdominal contraction
udin
cerebral model”™®
Herman wasamenudn reflex activity Az
FuadieTada Wioean nsdeHuuag plimary end-
ing spindle discharges Ak 114 "monosynaptic pathway”
Tunsadianunanldasfidnuaesyiimieianwis da
shoulder adduction, elbow and wrist flexion, hip
adducticn knee extension,ankle plantar flexions, 6‘3\1
WHANTRN mmﬁmmaa motorneuron  activity Tu
antigravity muscles (flexor- group lu upper extremi-
tieslaz extensor group lu lower extremities) Lﬁaﬂu
il against gravity
2) released flexor reflexes
Lance™** $ifienu flexor reflex fa polysynaptic
reflex m‘uqulﬂﬂ myelinated groupll fibers fﬁﬂ%’u
dayasn muscle spindle uaz unmyelinated grouplV
afferent fibers touch wag pressure receptors Tuf il
joint receptors, nociceptors Was muscle spindle  flexor

reflex H:Qnﬁué’alﬂﬁ dorsal reticulospinal tract uas
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Qﬂ'n‘s:ﬁﬂ@ﬂ corticospinal L&z rubrospinal pathways
anvouznieadilnuas flexor reflex t@un big
toe extension sTufia Babinski's sign, ankle, knee, hip
flexion,abdominal rﬁuscle contraction
Babinski's: response ‘wmﬁla flexor reflexes

" gnuaatdanann brain stem w3a cortico-reticulospinal

inhibition 18 reflex U Tennazi@LUu Hitchiker's toe

win striatal toe G93UA 3 Ao daudifin (big 1oe)

¥ M :
nszanduaaaaiiat wuldlitdasluniie upper motor

- L) @ o ’ < o A:II
neurone syndrome vilsauldldsaasinaiuin azilaad
metatarsal head wesialilsumz stance phase n13
[ aa & a . . o )
SNINULNAD 48 batulinum toxin type An extensor
hallucis longus ®38%1 neurolysis ¢18 phenol i deep
peroneal nerve &% intramuscular branch #in1E4

extensor hallucis longus

wany striatal toe w38 hitchhiker's toe 1A#s1n

W3

exténsor hallucis fongus gnnssgunImiuly

FAAIANUNTIE UMN

flexar reflex afferents azdin1@adany
interneuron va1a32aUlu spinal cord 1Tu polysynaptic
connection  @sUNIINTTHUAIMTo M Ianileaziin
widespread flexor spasm uas, adductor spasm 16
ar 2 o w u @ . o
n3inmuieniadesniudacdd systemic drugs w5o
intrathecal drug ati lsfiandulnguintsdnelasis
botulinum toxin type A %32 vin neurolysis 638 phenol
4 . . a v X 4
i hip adductors, hamsftrings w%Ianatdiudaueg
w o P o 1w a y v « X
mww:ﬂqmnmmwam:mlﬁm‘:maauvlmmaqamﬂwu

3)uaz4) loss of finger dexterity and weak-
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ness
auliinasliasnsnedoulwiuengm (iso-
lated movement) 16 mawedauluaaziudnwoue mass
flexor uas extensor synergy patterns nainaanlna
-
3idn

Hoefer uaz Putnam 1 19407

WU AU
motar  unit ‘?igjnni mulumw@mmadﬂmmuaﬂ"aﬂ
ERITPUER: ua“mmnmaamins"ﬂuﬂaﬂmma m‘lv.
LL'swaonammam.mnamm‘lﬂ qa@mma

wmm’nummsn'lumimaauvlm wasi
Aanssula 9luauld UMN syndrome azanasann nega-
tive symp'toms 534’mn’51 positive symptoms

RRT I R fistlomilunmsinsfiag
spasticity tHiasanlumsnuasiashlsifan s

@ga{m:ﬁdw positive symptom Was negative symptom

4. #353nmaasnmaniioUnd (Physiology of normal muscle
tone) '
waamdlalumsdnmweFatvinaaeg
mMsiianiz spasticity mimmwmﬁﬂqmsmuw
muscle tone lunizUnfdnnan . |
Tasund ndwfiaatn  asviewninlénng
AIUANTaY alpha motorneuron %aaglu ventral gray
matter "valadunds druni3riieruves alpha

1
[)ﬂ

motorneuron Az ﬂﬂﬂ'JUﬂHI(ﬂU 2 a6
1. supraspinal level ﬂai:ﬂumgmua alpha
motorneuron lulvaundsdulsl 19w n3zuadszainann
motor cortex basal ganglia wie cerebellum lageitu
N9 descending tract #1494
2. segmental level #a ‘::é‘fvﬁmnqu alpha
motorneuron Twlvdunds 18un
2.1 ANTLHUINN excitatory pbstsynaptic
potential from group fa and Il muscle splndie afferents
2.2 mmumq’m |nh|b|tory postsynaptlc
potential from interneuronal connections from antago-
nistic rnuécles and golgi tendon organs.
2.3 AINTLUAIN exteroceptive afferent
(1% NEINUY) UL 'interoceptive afferent(lu a1n

atuazael)



=

- C
awmaninuyals U7 8 aUud 3

NITUWEUIZEMN9ATN supraspinal level WA
segmental level azvmtifinszdundadudonisvir
4131%89 alpha motorneuron nolauase wia Hung
spinal interneuraon lag alpha motorneuron 35U
L GIJ | d“ @ A’ v ch
AFILAR I LLazmauauanﬂﬂﬂmuQunaﬂuma‘l%umi

YUBHILARIS AN ﬁagﬂﬁ 4

h Atterent Supg:msaj
palrways
tastt Afferont
Muscle Inhitizory
/ 7 1("'—
X —
n-Motoe neyron '

y-Molor neuron

31.1171 4 uammsmyﬁmmiﬂ"ﬂmuﬂac alpha motor-

neuron

Segmental level

tigsanlussdiy segmental level &dinae
ANWIHIN LATHIG1N 9 fiisnldsnun spasticity aan
grinsziuil Dudulvgl SamamsuTaanioaie
uugu

Muscle spindie™ 1Tuatnazivanuidnlu
ndsuia Ussnavsnelonaile 310 1o ueacle
n¥1uitai3unT intrafusal fiber § myofibril atinTenn

WAzt astiunTenat azluiinisveds assdEudaaas

gnnazéulas gamma motor nerve fiber Faerugulay -

gamma motor neuron &9nu extrafusal skeletal
muscle fiber “ﬁ'amuqulﬂa alpha motorneuron
sensory endings fiwulu muscle spindles i 2
e G‘feguﬁ 5 fn
1.primary endings #3a annulospiral ending
EjTeURTIRIUNG19VEY intrafusal fiber Foluduzad

nuclear bag W& nuclear ¢chain \Dumiie a afferent fiber
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2. secondary ending %3a flower spray ending
afj1aumI9dIUNaNTLY intrafusal fiber luduvas
nuclear chain 1{uwdla |l afferent Tedlauradnnid la
afferent fiber

Intrafusal fiber azfl 2 wila Ga3U#i 5 fn

1. nuclear bag fiber (Uszanae 1-3 dulul

. =l 4 | = ot r-9
muscle * spindie) ATHFUUITEMTUANHIANTUA fa
afferent sensory ending FIROUFUDIAD dynamic re-

_ ¥ o P P
sponse impulse TUALAITHENITAINANLUBIANTU
v y v ¥ & .
o impuise TauaziRan1zadudianderiia spasticity

2. nuclear chain fiber { Utz 3-9 ou
Tuimuscle spindle) asfiiadudszamuanuidnsiie
la afferent was Il afferent sensory ending 9@y
suDIAE static response YlWNA AT HAIR?

. ¥ o
(muscle tone} impulse ATAUAUATINULTIIUANT stretch

v, X = v & 2 o -
o1 impulse vl'mua:mﬂm';:nmumamiwuﬂ_ rigidity

Dynamic ¥ fibor
(efferent)

Group ia fiber
{primary afferent}

/‘/

Group Il fibar
{secondary afferent)

Siaticr fiber
{ellerent}

g Muclear bag liber
inlralusal muscie}

ey Muclear chain fioer

—ik, (intrafusal muscle}
Trait ending

waas muscle spindle UaIAUYTTAING

mugmm:f’ymwﬁ'ﬁn

g . o [ a

a1Inszdu muscle spindle viZld 2 nsdo

1. Sandwuiancsia ¥l extrafusal fiber
g1pan sTunalR intrafusal fiber finnnaandng

2. ¥adHad intrafusal fiber leBaznAAWL
Usrony 2419 illasandl myofibril atassuang axiu
' . . o o o &
g unNandtad intrafusal fiber ﬂ:gnm@@l%m’mu

13 = = ) ' .

muscle stretch reflex ™ Lsananag 1y myotatic
reflex # 2 a3A8

1. monasynaptic pathway 1ag type la nerve
fiber azunIzUAUTEE AN muscle spindle Wiy la

dorsal root vasludunds San propioceptive nerve
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s azdentzuaUszaanludy anterior homn cell
wazsiendsnduSs muscle spindie SudinEnatanit

2. polysynaptic pathway lae type |l nerve
fiber azsinIzudlIzamMan muscle spindle 1hlulu
dorsal root vasluduwds 11 synapse M interneuron
waeea rouiiasdenazuauszawmliie anterior horn
cell wpshedanausnds. muscle spindle 3nase
Fazndinin

na) =

muscle stretch reflex # 2 1ia"'® @a
1. static stretch reflex la muscle spindie
anasdnatned g aziin13de impulse 310 primary uaz
. L X '
secondary endings LWHUK MINATNLIILAINTAIER
_waranfia impulse waldssdnwanouni 13an static
4 s X .
response Tainiuly nuclear chain fiber
2. dynamic stretch reflex LieaiNp1I289
. o X e o
muscle spindle 1RNIUDE 19710157 *ziie impulse v
¥ , Y A : :
w393 lu primary endings 1 impulse $ils9n31 static
a , o ¥
response 9:lian13T dynamic response LAeuls
nuclear bag fiber fuluay la nerve fiber aung=y
P ¢ . Ve F e
LHaAIHENIYa9 muscle spindle TAnaudnsaly
dynamic impulse azwizly wilaiAng static impulse
Rpiven
M¢ static response LA dynhamic response
azgnaluanlan gamma motor neuron AxNgamuscle
spindle A¢3Uf 5 @I extrafusal muscle fiber 3
a7unulay alpha motor neuron

\ilagaIn motor nerve 41N motor cortex wip

U3mduavEnad a1 srnaud1a gamma motor nerve

fiver 31% Tundmilu alpha motor nerve fiber o
Undivie gamma motor nerve uaz alpha motor nerve
LQnnIzguWIaNiu (co-activation) asiudeiinime
savae intrafusal muscle fiber wianfy extrafusal
muscle fiber adralusmizaonedactu laon1svh
uvas muscle spindle a:il feedback A LHaNdN
.Lffagnﬁm muscle spindle axgnnIze FlBndnsiia
wad AeinisaeniInazdu muscle spindle il
ﬂé"ml,ffavlaignﬁ_@@iavlﬂﬁn \Wunsilasiu overstretch
vadlandmiia 'm*n_l%’ummhmaonﬁnizﬁu stretch

reflex ﬁgnmu&?ﬁmn ANAY MAHI9NIURINITON T

v KD = v - X uﬂlw w [ -
Magld wanimioundwiialildniandunisiadan
Iwauvy voluntary

Uszlamivas stretch reflex lunizng™

a v W Y a '

1. mivndrladniivadiuszaane

F88 19 0uTIRI MMz aN(smooth contraction)
T PV e

2. Mmldnd s Sushminfimnnzan e
overstretch

3. vil¥ndwiiled tone agasamian tlavann

NT24% nuclear chain receptor

dseloatiang stretch reflex lunteaiia™

1. knee jerk uas muscle jerks aue

wu aldidiauens? patellar tendon azfinivada
[ & . = ° U a .

218$NAMHa  quadriceps (Huns¥vliiAe  dynamic
stretch. reflex 9 myogram 3Uf 6 LHuldpITUNS
nTE6U muscle jerks AU 1518 M130ME muscle jerks
w1t lun1390122 upper motorneuron syndrome

2. clonus Ren13Niia dynamic stretch reflex
[ " é d. X = L
luersegzozizamils lasandnianszduszuy

= o

Ui:a'mehunawmnqmﬁu"lﬂ AN ITRINTILE

Uszaminde muscle spindle $1m1uan 3309 6

Pa!e.ﬁaf tendon struck

I "\ Kneejerk ’

Muscle length

Ankle clonus

200 300

Milliseconds

[-&

400

3UN 6 myogram uaev knee jerk uaz ankle clonus

The golgi tendon refiex"”

fivaaianiu tendon &o goigi tendon

_organ AvgLl 7 aseariu 10-15 muscle fibers wazgn
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nazdules tension lasidanimitionad anfe ten-

sion ¥ tendon \fig impulse Huluaw afferent Ib g
spinal cord 1 inhibitory ¥l#inditaoaainda las

lusiuds anterior horn cell 1Tunstlasiululsingn
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“Clasp knife reaction” tﬂuﬁ'zaf;iwﬁuamlﬁ
WU Lﬁamﬁ’uww?am'ﬂﬁom:m:@ju nuclear bag
fiver @¢lu UMN tesion azviwlasnn n¥snifoss
weaasuiuuseR Wl auﬁﬁ@ﬁn‘:z@ju golgi ten-
don organ Yl¥duienimiieIuses muscle spindle

= 1=l e
A9 bl sednu

]
Tendon

7 u&ms golgi tendon organ Many muscle fibers
10-15 8%
The withdrawal reflex™™

Lﬁaﬁ cutaneous sensory stimulus mm:éjuﬁ
limb aziien 1 smeAIae flexor muscies 184 limb tu
Ton pathway T 15 wlUEs anterior horn cell Tagmse
ueasNIubliY interneuron pool nau # 3 pathways
é’ﬁgﬂﬁ' 7 @n

1. eiwludl interneuron wialunszeu ante-
rior horn cell ¥inl# flexor muscle wasa 1380 flexor
reflex

2. lysudenisviieinass antagonist mus-
cles wio extensor muscles Wi (3un reciprocal
inhibition

3. Useaim 0.2-0.5 Auntinasani stimulus
yidiiia flexor reflex azfinisnizdiu interneuron 7
lunsziiu extensor muscles E:Tqmm‘jmagjmu (Hu
prolonged repetitive after discharge WAIAN stimulus
nualiuds Son crossed extensor reflex vinlwau
Po9ReannanilaIn painful stimulus

Supraspinal level

descending pathways L‘%'ummn upper motor
neuron M cerebral cortex waz brain stem wuaiiln

pyramidal #3@ corticospinal tract a2 extrapyramidal
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Aeciproca!  nhibition

Excited Exviled

Inhitived

.

circuil

Crossed Extensor
Aeligx

\ 4 o
uaey withdrawal reflex (NaN cutaneous sen-

&, .
sory stimulus

tracts pyramidal tract fdiasAnaUTzamly mo-
tor cortex, prémotof cortex Was parietal lobe
extrapyramidal tract Audasranaalszamly red
nucleus, reticular formation, vestibular nucleus ¥a9
brain stemfa rubrospinal , reticulospinal , vestibulospinal
tracts @HA AL

1. pyramidal w38 corticospinal tract **™

wihiie mmedsulmivssdailouaziiile
Fiieaz Boauaziaudn (fine precise) upper motor neu-
rons #A1% "corticospinal fibers” fa 30% a1n motor
cortex(Brodmann's aread} 30% 370 premotor cortex
{area ) 40% 37N parietal lobe (area 3,1.2) fibers
wanitazs wluly internal capsule luss ventral por-
tion B9 midbrain Razeuiilie axon 4z synapse fu
cells 11 brain stem natenilu “corticobulbar fibers”
fTan@aIzvine medulia waz spinal cord 80% w84
fibers ﬂ:m@ﬁm”luﬁnﬁwm spinal cord (decussate}
WEIB6H9N lateral column (dorsolateral column) 49
spinal cord \Ilw “lateral corticospinal tract” ﬁegﬂ‘ﬁ 9Aa
fibers funas 20% 71 lenaatwludnis azasnanu
ventral colurnin 284 spinal cord 1w ventral corticospinal
tract ﬁogﬂﬁ 9Ab

wonSaninuag  corticospinal tract Axdl

dnwozneaaie ao ldausaedaulrafiwendas:
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nniuld  wasiuuuIs UL lAUaWIS LS MN 1

Wiaduuany (distal muscles) impairment AnuNTNAD:

fine movements uaz skilled movements lanuridag
“laiwunduniledy (atrophy) uaz reflex azilag uazwy

.

Babinski sign T¥uauan

2. extrapyramidal tracts' "

wﬁ'rﬁ'ﬁamuqu posture  muscle tone waz
spinal cord reflexes lag descending pathways s1n
brainstem wiiwiiu 2 nanfn (1) ventromedial tract
Raendsnitadudy (proximal muscles) ANTHU
extensor muscles il'ug'ﬂ flexor muscles (2) dorsalateral
tract Busndaitasutans {distal muscle) aznIzdu
flexor muscles Fufs extensor muscles

2.1 Rubrospinal tract nuiea n red nu-

cleus lu midbrain nendraludiasstn ud1aeutn
dorsolateral funiculus 1u spinal cord red nucleus
azpnaunulay cerebral cortex Uaz cerebellum lag
tract ‘iguzg@ﬁ interneuron u intermediate zone a9
spinal cord é’agﬁﬁ 9Bc Hﬁwﬁﬁam:éju flexors waz
fudie extensors muscles Tagiamws flexor muscles
dulany (distal) ves upper extremity

22 Reticulospinal tractinil@annioa
ﬂs:a’mluponsua:medulla Iﬂ.ﬂ pontine reticulospinal
fibers Aliaainumalu dorsolateral reticular formation
849IA1 spinal cord e Tugam ventromedial
funiculus gua;ﬂﬁ' ventral medial region 2a4 ventral
horn w84 spinal cord ﬁ’agﬂﬁ 9Ce fibers dauﬁ'ﬂ:ni:ﬁu
extensor motoreurons flexor motorneurons
U medullary reticulospinal fibers Mifiaainialu
ventromedial reticular formation 84%1@ N spinal cord
ludu ventrolateral funiculusfoiienriu waztedan
Fniteluduasedng E?isq@ﬁ dorsolateral region g4
ventral horn 984 spinal cord @i"mmimﬁmﬁ’uﬁguqﬁ
8y corticospinal tract fibers G‘fﬂgﬁﬁ 9Cd fibers &7u
ﬁa:n‘;:éju flexor motor neurons SUSY extensor
motorneurons

_Vestibulospina'l tract fuilaain lateral ves-
tibular nucleus 98113 spinal cord HalFaIu Fu

gafilie i pontine reticulospinal tract slagufi 9Df
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fibers -a”)uﬁ‘-‘a:m:@jm‘ﬂalu lateral vestibular nucleus

ﬁwlﬁnizéju extensor motorneurons SUHY  flexor

motorneurons

COATICOSPUAL TRACT

RUBROIPIAL TRACT

RETICWILOEPTAL TRACT VESTIBULOSPTMAL TAACT ¢

1 |
N 9 uamumunsisdugavas descending tracts u

spinal cord

5. WENSEITING wadie spasticity {Pz_lthoph.ysio]ogy of
spasticity)

Spasticity'ﬁam?:ﬁ: alpha motor neuron 9N
iy eiiwordaivinely 2 drulnngi9da
supraspinal level uas segmental level a:;uana'ﬂﬁa
segmental level faw

Segmental level WU ARl AR spasticity
fnavl¥ segmental reflex arc Taau dun

1. 1y motorneuronal excitatory laeiiald 3
EHGD)

1.1 Lﬁlu excitatory .synaptic input las
RTIVER | :
1.1.1 segmental afferents 1 '
1.1.2 regional excitatory intérneurons
1.1.3 descending pathway 174 lateral
vestib_uioépinal tract
1.2 an inhibitory synaptic input lasenu
N9 '
1.2.1 Renshaw cell recurrent inhibition
VWL spinal interneuron Suq nazuEdIzamann
Renshaw cell azgnaiufuley descending tract Vo

supraspinal area @9ui vaulsafivinlsf background
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excitation 189 Renshaw cell asas Aaziilunayiale
alpha motorneuron ¥nemueindu lun1izund Renshaw
cell q:ﬁwﬁwﬁﬂ’u&ﬂﬂﬁﬁnﬁm:ﬁu antagonistic
muscles Tz agonist muscle AR 11w diail
contraction Va4 tibialis anterior. FevilBi dorsiflexion
poadain azvildan1iEadivosndmiie  soleus
waznsedu muscle spindle Tundaifosu wafions
RO ﬂszﬁ’}:u'alpha motorneuron maanﬁwmi{a soleus
ﬁ'ﬂﬁm:g}nﬁmﬁ’\ﬁﬂﬂﬁ lun11zUn® Renshaw cell
a:ﬁmﬁﬁﬁ"é’ué‘:ﬁmimé"au"lmﬁ'lsiﬁmmif:ﬁqzﬂﬁ 10"

v w ada « = v J
Faninfnidsly A’ZINANIINTZRU  stretch reflex v
(30071 rhythmically repetitive stretch reflex vl

clonus 16l

a bitory

inhl
‘/{ Jeme

Renshaw
Cell

SRITH IS

0% 10 uamy Renshaw cell gnnszduley alpha
motorneuronit@aaN uia XA Y (YL
NI IKzeaY alpha motorneuron URzla

inhibitory interneuron

1.2.2 la inhibition lageitu 2 N0 A3

11
1.2.21 presynaptic inhibition AISWA
YA main muscle spindle N@wH NI la fiber
tusnsgnudsunyas 1iiagannsl depolarization U344
axon (axocaxonal synapse) lag descending inhibitory
pathway ©eld GABA HuansFayszam iedsan
Soe qw. X o f v .

Tyanvinli inhibitory control 46 a9 azvldiifie spasticity
&
BT

1.2.2.2 reciprocal la inhibition Un#

237

nyzugdszamann la fiber q:ij’m’lﬂﬁ‘ﬂé’d IR INU
289 antagonistic muscle lauHIuN19  inhibitory
interneurcn L38n reciprocal inhibition Wanthnidely
az\inil co-activation wag agonist was antagonist
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