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mnoidefildsusunsieuarsnaud aviudulszamdiulane (peripheral nerve) 1Ué
lydumds (spinal cord) ileigszuuyszamaunanssioly

Peripheral nerve filauszamuusnuvunadu 3 ngu As type A type B wa type C

Type A Jungu ﬁﬁﬁu&h@uﬁﬂmﬂ 10-30 micrometer & myelin i1 wUalu A alpha
fiber Faluis afferent wae efferent fiber A beta fiber Wfusia afferent waz efferent fiber A
gamma fiber \JJu efferent fiber uaz A delta fiber Gy afferent fiber Type A dnszia
Uszamlaisl (high conduction velocity)

Type B Lﬂﬂﬂﬁjmﬁﬁlﬁw\h@uﬁﬂa’m 6-12 micrometer & myelin ¥ 1u preganglionic
fibers U89 autonomic nervous system Unsglalszamlagn (slow conduction velocity)

Type C Lunguilfidusigudnats 0.2-1.5 micrometer laifl myelin ¥ 1funguiith
nszuaUsyamIuUIn (nociceptive impulse) wazidu postganglionic fibers ¥4 autonomic
nervous system WagihnszuaUszanvlatniign

Motor fibers lu peripheral nerve waangu A uiiaznguazlumuaunisniivadle
nénanilosetu

A alpha fibers lﬂﬁ’m@m extrafusal muscle fibers

A beta fibers 1Uﬂ3Uﬂ3J intrafusal muscle fibers ¥84 muscle spindles (nuclear bag
nuclear chain) wazdlwvuslud extrafusal muscle fibers e

A gamma fibers lﬂmuqu intrafusal muscle fibers ¥4 muscle spindles ity

Sensory fibers lu peripheral nerve # 4 ngy wiagnauazsuAINIANIN receptor

294 sensory modalities MLanA1SAY
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5UM 1.1 dhudszneuvedulszaimiamils (cutaneous nerve)
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1. ngu Aalpha Jvualvgfidusingudnans 13-30 micrometer dUasnludadu (myelin
sheath) ﬁm%’ummiﬁﬂ position sense 211 mechanoreceptors 91 muscle spindle kag golgi
tendon

Y b %

2. nqu A-beta HvunaLdusgudnans 6-12 micrometer dUaanluddurusuainuian
touch texture superficial and deep pressure 310 mechanoreceptors fiRmida wae vibra-
tion 910 pacinian corpuscles

3. nau Adelta Hvwmdurigudnans 1-5 micrometer Suaanludfuiuiuninuian
Soufuann thermoreceptors WazANAUYINAIN free nerve ending TuRanvis lneang
081994 ¥ila sharp pain LEudLWTwes reflex arc Aifveiiazaanain noxious stimuli

4. nau C dvwmdusiaudnana 0.2-1.5 micrometer Wiivaenludduviuiuainuian

I3 . < . . .
1WUUINANA free nerve ending 1UU slow longer lasting pain sensation

'
o

Noxious stimuli #ivirlAtAnAMuRuU2a Taun

1. Mechanic feanusinszviseilofew migﬂﬁuamsﬁﬁmmq Yaailauu1n gniu
AR Reds a

2. Chemical feanansiaiiing o sieanmeusnitenieldud nse fe neoannely
s1melaun prostaglandin, bradykinin, nitric oxide, immune complex, metabolic products,
cytokines (Il-1 11-6) 2@

3. Thermal 3nnanusautvu Wl 1dauain Indrden
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Noxious stimuli meﬁ%ﬂszéju free nerve ending nyzlaUTzaIMaIN free nerve
ending asum A-delta uaz C fiber 1U83 neurons Tu dorsal hom Snnswds elutamate
ilenssiu neurons W NsEUAUs¥AMaIN neurons axlUn axon 4ulUg ventral spino-
thalamic tract srunsanutuly anterolateral white matter w94 spinal cord FulUgh thala-
mus fivziara noxious stimuli 3sduamudutinedsla 990 thalamus 923 axon TUdu
#1399 Va9 cerebral cortex 1wy TU7 somatosensory cortex %éﬂagjﬁ posterior central gyrus
dlezulanain noxious stimuli tusnandaulnuessnsne @il frontal lobe cortex
wnseAuUlvAaNgAnTsunauaues WinAundd ANMIaNaa duwsh mnkisulinisshm
ANULAULIN glutamate findsoenunyiilv neurons Tu dorsal homn Qﬂﬂizﬁumaam’sm dorsal
hom cell 3dlasonudAnidutinundy Bennngiin central sensitization ftagagilenns
hyperalgesia spontaneous pain %38 allodynia (A2u3ENIAVUINIINAINSEAUUNAY N3

YY)

UL 9) Ay central sensitization vlmsSnwAudutnldenty faiudens
idn noxious stimuli W57 wenanazviliUasmedutin sy wadeliauninds
LarAMNNTINATY
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Thalamus

Spinothalamic
tract

JUT 1.2 mathnszuaUszanduiinldiaues
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4  Local steroid injection

Referred pain utteanidungusil

1. Dermatome o referred pain 7inanne13an1nil spinal nerve root 1w L5
nerve root gNIzA1Y M0gNNAITLAUIENAIULIN grfvilsfiusians anterolateral ves
MWL 1138 C6 nerve root QnIEANY %ﬁmmi’ﬁﬂLﬁummﬁwﬁfqﬁﬁnm radial aspect 983
forearm #avausiile #9% mu dermatome AnudAndutan wifmdstagiiveuaditaioy
(well localized) (gﬂﬁ 1.3)

2. Visceral lesion @9 referred pain FiAnanne1Saninues visceral organs Liedan
neurons 1 dorsal root ganglion $U primary afferent axon 910 receptor Fimwarsu
afferent axon 911 visceral organ e é’ngiyﬂmﬂiza’mmd’lﬁﬁlzgﬂmm’sﬂﬁﬁu single input
71 neurons uwilinszuauszamlumu axons TUEa spinothalamic tract fussafudnumuluds
thalamnus steluiiu neurons Tu dorsal root C3-4 18754 afferent axons sraanRamtaU3a0sU
wazan gall bladder common duct Wag pancreas sethuslefinesaninit common duct

%387 pancreas {Uawagsanuinusnauinig (JUN 1.4)

Anterior view Posterior view

31]17'; 1.3 Dermatome
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JUN 1.4 nssuadszamaneviwnelulugeaues

AN Harrison’s : Neurology in Clinical
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tractaxon Medicine 2 edition

3. Sclerotome g referred  pain NARIINNEITANINLLDLEDNNAIUIAIN somite

wentuvazidy embryo Welinsulawad
3.1 Ectoderm azwaunlUduRivege ssuuUszamaiunans syuudszamaiulane

dawg%’uiu neural crest llay connective tissue
3.2 Endoderm agstaunluiduy epithelial lining vowuAumgla MafiueIns

v s

ST gland ﬁL?J@gj gastro intestinal tract wae glandular cell vos organ TiduLSA Y
fulagFiugau

3.3 Mesoderm aziauntuidu skeletal muscle, smooth muscle U84 visceral
organ serosal lining ¥89 body cavities W vievesa Tz reproductive tissue e
cartilage, bone, tendon, lisament, dermis L&z stroma va9adgenelu

nM3asayiuln mesoderm Fvagfiniu neural tube agsanduazuiaiuldos 4 Jug

Y

138031 somite 1389617370 cephalic end @919 caudal end Yiaviunil 42-45 @

' Scapular mesenchyme

Upper limb Body and costal process of T1

bone mesenchyme

}.’\

3 ! Spinal cord

Notochord becomes sUN 1.5 Somites -
nucleus pulposus of Y

future intervertebral disc AN Langman’s Medical

th
Primordia of ribs Embryology 9 edition
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