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Abstract

Neuropathic pain can be characterized by lancinating, burning, tingling, pin and needles
and paresthesia. This can occur by stimulus independent pain or stimulus dependent pain.
The etiology of neuropathic involves abnormal sensitization in peripheral, central and
autonomic nervous system. The assessment must distinguish between neuropathic and
nociceptive pain. There are several tools for assessment characteristic, location and severity
of neuropathic pain. Treatment of neuropathic pain includes both non-pharmacotherapy and
pharmacotherapy. Drugs used in neuropathic pain have mechanism of action on
neurotransmitters and ion channels such as antidepressants or anticonvulsants. The selection
of drug for neuropathic pain should consider type and cause for effective and safety to
improve quality of life of the patients.

Key word: Neuropathic pain, antidepressants, anticonvulsants
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AMzUmANeBanmUsEaM (neuropathic pain) manefs mnuvndudunalagnssain
WYIBANINNIDLIAYDY somatosensory system %ﬁﬁ’mi%@ﬁﬂﬂ%é@%ﬂ 91N15UIAL AR NYITANIN
Usvamanunsausseneld seil nisuamdeiudaumileulnden (lacinating Uanuaudeu (burning)
Uamﬁumﬁaugﬂﬁméﬁa $AnBue 919 (tingling) Uanwlauuatuadieidusi (pin and needles) 1
(paresthesia) Iﬂaﬂjﬂuiﬁﬂﬁﬁﬂﬂﬂal,%dﬂﬁamLﬁﬂsﬁul,aﬂ (stimulus independent pain %3 ©
spontaneous pain) %’%al,ﬁ@mwé’amiﬂszéju (stimulus dependent pain %38 stimulus evoked
pain) Al (@aunaun1sAnwiesauuinuniuszmdlng, 2551) Allodynia feaduuandiinein
fnszsudeundlaiviliiAnauan @ hyperalgesia Aemsdantanldunnninnafunszdudsund
yiliARAIUIN dnwarAnLUILUY Weme San mUsTamiansfansed 1
A15797 1 SnvarAutIaLUY neuropathic pain (Baron, Binder, & Wasner, 2010)

Definition Bedside assessment Expected pathological
response
Negative symptoms and signs
Hypoaesthesia | Reduced Touch skin with painter's Reduced perception,
sensation to brush, cotton swab, or numbness
non-painful gauze
stimuli
Pall- Reduced Apply tuning fork on bone | Reduced perception
hypoaesthesia | sensation to or joint threshold
vibration




% mhensfnwsieiles ausndvmans uninendequasasiil
san1sAnyseLiles 1010-1-000-002-12-2562

nsldenlunmzUinmgneSanimdszam
USY Yayde

cold or warm

stimuli

with water, coolants such
as acetone); contact skin
with objects of 45°C (metal

roller, glass with water)

Hypoalgesia Reduced Prick skin with single pin Reduced perception,
sensation to stimulus numbness
painful stimuli
Thermal Reduced Contact skin with objects Reduced perception
hypoaesthesia | sensation to of 10°C (metal roller, glass

Spontaneous sensations or pain

Paraesthesia

Non-painful
ongoing

sensation (skin

Grade intensity (0-10); area

in cm?

attacks for

seconds

crawling

sensation)
Paroxysmal Shooting Number per time; grade
pain electrical intensity (0-10); threshold

for evocation

Superficial pain

Painful ongoing
sensation,

often a burning

Grade intensity (0-10); area

in cm?

moving stimuli

on skin

sensation
Evoked pain
Mechanical Pain from Stroke skin with painter's Sharp burning superficial
dynamic normally non- | brush, cotton swab, or pain; present in the
allodynia painful light gauze primary affected zone

but spreads beyond into

unaffected skin areas

(secondary zone)
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A19197 1 SnwaizAUUINLUY neuropathic pain (Baron, Binder, & Wasner, 2010) (%9)

punctate, pin-

stinging but non-

pin, sharp stick, or stiff

Definition Bedside assessment Expected pathological
response
Mechanical Pain from normally | Apply manual gentle Dull pain; present in the
static non-painful gentle mechanical pressure to | area of affected
hyperalgesia static pressure skin (damaged or sensitized)
stimuli on skin primary afferent nerve
endings (primary zone)
Mechanical Pain from normally | Prick skin with a safety | Sharp superficial pain;

present in the primary

stimuli

roller, glass with water);
control: contact skin
with objects of skin

temperature

prick painful stimuli von Frey hair affected zone but
hyperalgesia spreads beyond into
unaffected skin areas
(secondary zone)
Temporal Increasing pain Prick skin with safety pin | Sharp superficial pain of
summation sensation (wind-up- | at intervals of <3 s for increasing intensity
like pain) from 30s
repetitive
application of
identical single
noxious stimuli
Cold Pain from normally | Contact skin with Painful, often burning,
hyperalgesia non-painful cold objects of 20°C (metal temperature sensation;
stimuli roller, glass with water, | present in the area of
coolants such as affected (damaged or
acetone); control: sensitised) primary
contact skin with afferent nerve endings
objects of skin (primary zone)
temperature
Heat Pain from normally | Contact skin with Painful burning
hyperalgesia non-painful heat objects of 40°C (metal temperature sensation;

present in the area of
affected (damaged or
sensitised) primary

afferent nerve endings

(primary zone)
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Mechanical Pain from normally | Apply manual light Deep pain at joints or
deep somatic | non-painful pressure at joints or muscles
hyperalgesia pressure on deep muscles
somatic tissues

nalnn1stAn neuropathic pain
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peripheral, central lLag autonomic N3 sensitization 7 nociceptor Lﬁa\‘imﬂmigﬂﬂszéjﬂmma
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deovne Msgneinvinseniraeaduszamiuduleussain nsiia disinhibition 489 nociception i
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WEAaRagUT 1
D C

microglia descending

inhibitory
pain

pathways

noradrenaline andogenos

serotonin SABA opioids. C-fiber

dorsal
horn
neuron

glycine

glycine,

inhibitory
E interneuron

A 9 lyso- PKA. PKC,
phosphatidic PLC. AC.
histamine acid K, Na, Ca
J -
] LPA1 n o

1 1
ndclcaptor, s Zf%ubstancc P

NGFJ 7,

EP2.EP3

EPa4IP S5HT2a,
prosta— | [ {serotonin

glandins 3.4.
TRPV1
7 B1,82
endogenous
o }ﬁmdst/\ﬁ}/‘:\sm L bradykinin
kations heat 3

protons

gﬂﬁ 1 nabnnsiin neuropathic pain(Nickel, Seifert, Lanz, & Maihofner, 2012)
(A) Sensitization of the nociceptor
(B) Abnormal ectopic excitability of afferent neurons and sympathetically
maintained pain.
(O) Disinhibition of nociception at the spinal inhibitory network.

(D) Pronociceptive facilitation at the spinal dorsal horn.

nsUsEliugUeNUInLUY uanenSanInUsEam (Assessment of neuropathic pain)
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faasuLUULiieRamunanIsinyuarseifiuntsnevauasiansiny msUsediudeUiaaldud
n1514 visual analogue scale, numerical rating scale (NRS), verbal rating scale (VRS) wag Wong-
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A15199 2 wuuAnnseenudn DNG (19 = 1 azwuwladly = 0 Avuww) (F9)
nyamaukuvaaunuil lnsidendneuldiiivaville

nsdun el

o Laflaj

fana 2. Uaandeuduiiennisaeluifluudnaiivinviels
4. U991

5. wlauyanumanedusi

6. vilsmusdn

7. fu

ANTRIIVTIINY

AN 3. INNTHTIVINENUANBULsa T IUUSuRUInS o b
8. Suilndpenunfiilogndura
9. Suslieundnund Wegnidufius

A0y 4. Tuusnunun 81n1sUIANRATUAI BMNLNNTULAE

10. ﬂ’ﬁQUéj’JE’JLLﬂN“UU

uaamamsﬂsuﬁu@ﬂaaimaﬁqmmmﬂmmﬁﬁamﬁmmaﬁ'wqmmé’am%aﬁawmﬁﬂﬁgﬂ
Uu19aelun153tade wgnenaninyszainiyu Magnetic Resonance Imaging (MRI) 158 EMG
(electromyography) Fudunisdnen Nerve conduction egslsfimudaidesalunisldiededle
wianilog)

N133n¥191115U2ALUU neuropathic pain (Management of neuropathic pain)
N135N¥19INITUIALUY meaﬁamwmzmmmmmLLU@léfL“fJu nssnwlaglalden (non-

pharmacological treatment) lawa n15616A ms%’ﬂmé’amwmam%ﬁuvﬂ\l N193NYINBLANEG

N19LANULAYNITTNYILUUNAUNAIU LU biofeedback, relaxation therapy, physical and

occupational therapy, cognitive/ behavioral strategies, acupuncture W@ ¢ transcutaneous
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electrical nerve stimulation d1en3taglumsuiunszuaunsanuAsesiihedifiiesinisuinyinli
anunsoseusunienuoInstanldinndy mesmwussanionaldmuglufunistnuilaglde

n15§n1%1881 (pharmacological therapy) 81ildlunisine waneanmuszaimlag
dulngfinalnnisesnguiriiuansieUssam ﬂalﬂﬂwiaaﬂgwéﬂaqawLwiazsuﬁml,amﬁqgﬂﬁ IGEL
uwiazvinivdngudasednslunsinmeinsiiausazaiatwansestull nadensrlunisine
AUUIALUY mawm‘éamwﬂixmwLLamﬁqgﬂ‘ﬁ 3

( Sudu )

A 4

UsztiiunuUa neuropathic pain Negative comorbidities
Jsawmala nAniRuamisls TCAs

Tsnanuaulafiams szlaszTamslE TCAs, SNRIs

A 4

= = - - Tadu lsala fnadamydTuwwian
AUNLIATLUR1LAG T8I neuropathic pain

*Gait instability J2aTz TIN5 1T TCAS, gabapentin,
o o v oW

LLAZYINNIIIN NN 'Y]"IVL@] pregabalin, opioids

lsaautn wandpamsld TCAs, tramadol

A 4 -
F /l Positive comorbidities

) a i
AunT waziazliin comorbidities Depression aalauszlomiannmsld TCAs, SNRIs

‘Insomnia a719leUszlamiannnsld TCAs, gabapentin,

V

pregabalin

-Anxiety 213 ledyzlomiannsld pregabalin

v

FUNLMTIHIT IR WHUANITNE

o 4« e 4w o luglauflll  localized peripheral neuropathic pain
wazanuananaidwlyldurilae . . L
u 8191F topical lidocaine  1@p79 wIeltIrunuen

Futhzniusiiadueg
. 'lutil’ﬂ‘mﬁﬁ acute neuropathic pain , neuropathic

. o= f o+
cancer pain wiay E]‘Iﬂ’ﬁﬂ’lﬂatﬁdﬁ‘uu?\‘l ﬂ’ﬁﬂ.’ﬁ

opioid analgesics %38 tramadol 3Ny lungs

/’ TCAs SNRIs w38 calcium channel 0261 ligand
v Il .2 - - . L .
\BanlTen frstdine drug 1 69 / 16 udmvszdaszYomsld  tramadol $ufiu TCAs
= 1 =
wiawAnndn | s wio SNRIs
=) =
(ﬂ'i’] gazidualuannsien 3.1) e omRsonls  mstoswouldldon

drhvlddninnanzay 7

5UN 3 Maidenenluns$nyl neuropathic pain(@nAunsfnwseuUInwisUsEmalng,
2551)
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* ynmsdssifiudentrsn lasawz lumssnaaamylgen
A Average pain score 911 VAS %38 NRS aaadfia < 3/10 Lm:@ﬂqwumﬂwﬁwlﬁﬂﬂﬁ
B Average pain score 911 VAS #3a NRS 304 > 4/10 wasanle igenlupmnanliualunmsinsnanuds 4-8 dlans

€ Average pain score 311 VAS %38 NRS aaadraunin 30% aniaw lapfldawaeni ldunalunsinsuasltuwndeiiies

4-8 @i
5UN 3 n1sidengnlunisinwl neuropathic pain@naun1sfinyisesanutinuisUsemelng,
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nstdengInudnwasvasnulIanaznalnni1seengns lawn n1sUIALUY stimulus

independent symptom L1 lancinating pain ¥ 3@ paroxysmal shooting pain A2 1%

carbamazepine 1H193917LANAN ectopic discharge U84 c-fiber N15UIALUUbUMING pain tANAIN
lesion 7 c-fiber wag disinhibition V89 descending pathway Aa5lge7Liial inhibition A1sUIALUY
paresthesia LAna1n ectopic discharge U89 AB fiber filatluAasLIaONY LML BU lancinating pain

d1m5un15UAl UL stimuli evoke pain 141 allodynia #4LAR91nA1SLAL central sensitization tag

Qigl,ﬁﬁms inhibition 994 descending pathway f41uA15L89n gabapentinoid, antidepressant

N15UIALUY hyperalgesia AaeiU allodynia 3adene1adeiu ﬂalﬂmsaaﬂqw%uaz@mﬁmﬂ’ﬁmaq

v =)
YULAAIPIRNITNN 3 LLay 4

ATt 3 nalnniseangndvaseniildly neuropathic pain (Cohen & Mao, 2014)

Mechanism Symptoms Target Treatment Evidence
Phosphorylation of | Hyperalgesia, TRPV-1 Capsaicin Strong evidence for
TRPV-1 by protein | burning, and peripheral neuropathic
kinase C other pain

spontaneous

pain
Release of Spontaneous Cytokines, Cytokine inhibitors | Strong evidence for
proinflammatory pain, such as TNF-@, | (such as inflammatory arthritis;
cytokines from hyperalgesia, ||__1B, IL-6, and | etanercept, conflicting results in
immune cells inflammation other infliximab) human studies for

interleukins

neuropathic pain

Release of nerve Hyperalgesia, Nerve growth Nerve growth Moderate clinical

growth factor and burning and factor and its factor inhibitors evidence for

other other receptors (such as inflammatory pain (such

neurotrophins from | spontaneous (trkA/p75) tanezumab) as arthritis), evidence for

mast cells pain, wRnesanInUsEAImIn
inflammation preclinical

Release of Hyperalgesia NK1 receptor NK1 receptor Evidence in preclinical

substance P in the antagonists (such but not clinical studies

dorsal horn as aprepitant)

Proliferation of and | Spontaneous Tetrodotoxin Membrane Moderate to strong

redistribution of

sodium channels

pain, Tinel’s sign

sensitive and

resistant

stabilizers (such as
carbamazepine,

lamotrigine) and

evidence for peripheral

neuropathic pain

10




% mhensfnwsieiles ausndvmans uninendequasasiil

san1sAnwReLies 1010-1-000-002-12-2562

nsldenlunmzUinmgneSanimdszam

USY Yayde

Mechanism Symptoms Target Treatment Evidence
sodium anti-arrhythmics
channels (such as systemic
lidocaine,
mexiletine)
Increased Hyperalgesia CB1 and CB2 Natural and Strong preclinical and

expression of
cannabinoid
receptors in the
peripheral and
central nervous
systems, and in

glial cells

synthetic
cannabinoids (such
as cannabis,

dronabinol)

clinical evidence for a
modest effect for central
and peripheral
neuropathic pain, and

inflamsmatory pain

99T 3 nalnniseengridveseniilélu neuropathic pain (Cohen & Mao, 2014) (s10)

Mechanism

Symptoms

Target

Treatment

Evidence

Activation of spinal
NMDA receptors

Hyperalgesia,

opioid tolerance

NMDA receptor

NMDA receptor
antagonists (such
as ketamine,
dextromethorphan,

memantine)

Strong evidence in
preclinical and clinical
trials for peripheral and
central neuropathic pain;
conflicting results for

reduction of opioid

tolerance
Increased Spontaneous N-type, L-type, | Calcium channel Strong evidence for
expression of pain, and T-type antagonists (such peripheral and central
voltage gated hyperalgesia calcium as gabapentin, neuropathic pain
calcium channels channels pregabalin,
at dorsal root ziconotide)
ganglia and
presynaptic
terminals
Increased release Hyperalgesia, CGRP inhibitors | CGRP receptor Evidence in preclinical
of CGRP from spontaneous antagonists (such studies; in clinical
primary afferents pain, as olcegepant and | studies, strong evidence

inflammation

telcagepant)

only for migraine

11
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Increased Spontaneous Sympathetic Phentolamine, Weak evidence for short
expression and pain, pain ganglia, clonidine, term effect for peripheral
sensitivity of O exacerbated by | sympathetic sympathetic blocks | neuropathic pain
adrenoceptors, cold and stress | nervous

sympathetic system

sprouting

Reduced Hyperalgesia, Opioid M opioid agonists, | Strong evidence for
descending spontaneous receptors, CB2 | GABA agonists, opioids and

inhibition/facilitate

d transmission

pain, anxiety

receptor,
serotonin and

norepinephrine

antidepressants
and

serotonin/norepine

antidepressants. Weak,
negative or conflicting

evidence for other drug

reuptake, phrine reuptake classes in neuropathic
adenosine inhibitors, pain
adenosine reuptake
inhibitors
Diminished spinal Hyperalgesia, GABA and GABA A and GABA | Negative or weak positive
inhibition spontaneous glycine B antagonists (such | (baclofen) evidence in
pain, anxiety receptors as clinical studies
benzodiazepines,
baclofen)
Glial cell activation | Hyperalgesia, Phosphodieste | Phosphodiesterase | Evidence in preclinical,

opioid tolerance

rase enzyme

inhibitors (such as
pentoxifylline,
propentofylline,
ibudilast)

but not clinical studies

for neuropathic pain

Activation of p38
mitogen activated
protein
kinase/microglial

activation

Hyperalgesia,
opioid tolerance

P38 mitogen
activated

protein kinase

Microglial inhibitors,
such as
dilmapimod,

losmapimod

Evidence in preclinical
studies, but mostly
negative evidence in

clinical trials

MU8LAe : CB=cannabinoid; CGRP=calcitonin gene related peptide; GABA=Y-aminobutyric acid;

IL=interleukin; NK=neurokinin; NMDA=N-methyl-D-aspartate; TNF-Ol=tumor necrosis factor Q.

trkA= tropomyosin related kinase A; TRPV- 1= transient receptor potential cation channel

subfamily V. member 1 or vanilloid receptor subtype 1.

12
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gl ANHMHEDINTVDY neuropathic pain
Burning Lancinating Hyperalgesia Allodynia Paresthesia,
dysesthesia
TCA Amitriptyline ++ +- ++ ++ +
SNRI Venlafaxine + +- + +-
Duloxetine ++ +/- ++ + +/-
Sodium channel Carbamazepine +- ++ + +
blockers Oxcarbazepine +- ++ + +
Calcium channel Gabapentin ++ +/- ++ ++ +
a,0, ligands Pregabalin ++ +/- ++ ++ +
Opioids Tramadol B +- + +
Morphine +- +- +- +- +/-
a519it 5 endildly neuropathic pain (Baron et al., 2010)
Mode of | Major Precautio | Other Efficacy: | Starting Titration | Duration
action side- ns benefits | level dose/maxi of
effects A/B mum dose adequate
rating trial
Tricyclic antidepressants*
Nortriptyli | Inhibition | Sedation, | Cardiac Improve | A: 25 mg at Increase | 6-8
ne of anticholi | disease ment of | diabetic | bedtime/1 | by 25 mg | weeks (at
Desiprami | reuptake | nergic (ECQ), depressi | neurop | 50 mg every 3— | least 2
ne of effects glaucom | on and athy, daily 7 days as | weeks
serotonin | (eg, dry a, seizure | sleep PHNB: tolerated | maximu
and/or mouth or | disorder, | disturban | SCI/CPS m
norepine | urinary use of ce P, tolerated
phrine, retention | tramadol chronic dose)
block of |, weight radiculo
sodium gain pathy
channels,
anticholi
nergic
SNRIs
Duloxetin | Inhibition | Nausea Hepatic | Improve | A: 30 mg Increase | 4 weeks
e of both dysfuncti | ment of | diabetic | once by 60 mg
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serotonin on, renal | depressi | neurop | daily/60 once
and insufficie | on athy mg twice | daily
norepine ncy, daily after 1
phrine alcohol week as
reuptake abuse, tolerated
use of
tramadol
Venlafaxin | Inhibition | Nausea Cardiac Improve | A: 37-5mg Increase | 4-6
e of both disease, ment of | diabetic | once or by 37-5- | weeks
serotonin use of depressi | neurop | twice 75 mg
and tramadol | on athy daily/225 | each
norepine , mg daily week as
phrine withdraw tolerated
reuptake al
syndrom
e with
abrupt
discontin
uation
a5199 5 el neuropathic pain (Baron et al., 2010) (si®)
Mode of | Major Precautio | Other Efficacy: | Starting Titration | Duration
action side- ns benefits | level dose/maxi of
effects A/B mum adequate
rating dose trial
Calcium channel 02-0 ligands
Gabapenti | Decrease | Sedation | Renal No A: 100-300 Increase | 4 weeks
n srelease | ,dizzines | insufficie | clinically | diabetic | mg once by 100-
of s,periphe | ncy significan | neuropa | to three 300 mg
glutamat | ral t drug thy,PHN | times three
e,norepin | oedema interactio | ,cancer- | daily/1200 | times
ephrine,a ns associat | mg three | daily
nd ed times every 1-
substanc neuropa | daily,redu | 7 days as
e P,with ce if tolerated
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ligands thic impaired
on a2-0 pain renal
subunit function
of
voltage-
gated
calcium
channel
Pregabalin | Decrease | Sedation | Renal No A: 50 mg Increase | 4 weeks
s release | ,dizzines | insufficie | clinically | diabetic | three to 300
of s,periphe | ncy significan | neuropa | times mg daily
glutamat | ral t drug thy,PHN | daily or 75 | after 3-7
e,norepin | oedema interactio | ,SCl mg twice days,the
ephrine,a ns,impro daily/200 | n by 150
nd vement mg three | mg daily
substanc of sleep times or every 3-
e P,with disturban 300 mg 7 days as
ligands ce and twice tolerated
on 02-0 anxiety daily,redu
subunit ce if
of impaired
voltage- renal
gated function
calcium
channel
Topical lidocaine
5% Block of | Local None No A: PHN | 1-3 None 2 weeks
lidocaine | sodium erythem systemic patches/3
patch channels | a, rash side- patches
effects
Opioid agonists*
Morphine, | W~ Nausea/ | History Rapid A: 10-15 mg | After 1-2 | 4-6
oxycodon | receptor | vomiting, | of onset of | diabetic | morphine | weeks weeks
e, agonism constipat | substanc | analgesic | neuropa | every convert
methadon | (oxycodo | ion, e effect thy, 4 h or as to long-
e, ne also dizziness | abuse,sui PHN, needed acting
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levorphan | causes K- cide phanto | (equianalg | opioids/t
ol receptor risk,drivin m pain, | esic doses | ransderm
antagonis g pain should be | al
m) impairme from used for applicati
nt several | other ons,
causes | opioids)/n | use
B: o short-
chronic | maximum | acting
radiculo | doses drug as
pathy needed
and as
tolerated
Tramadol | U- Nausea/ | History Rapid A: 50 mg Increase | 4 weeks
receptor | vomiting, of onset of | Diabetic | once or by 50—
agonism,i | constipat | substanc | analgesic | neuropa | twice 100 mg
nhibition | ion,dizzi | e effect thy,pha | daily/400 | every 3-
of ness abuse,sui ntom mg daily 7 days
norepine cide painB: as long-
phrine risk,drivin SCl,canc | acting
and g er- drug
serotonin impairme associat
reuptake nt,conco ed
mitant neuropa
use of thic
SSNRI,tric pain
yclic
antidepr
essant
(serotoni
n
syndrom
e)

n133ne wanesanwussamlulsaninmig

N33 wgne1sanInyszamlulsandnniy

19U diabetic neuropathy , postherpetic

neuralgia (PHN), trigeminal neuralgia, phantom limb pain ta central moqwm%amwﬂazamﬁ

nsfnwnsidewasrangiudausedndvateuiaslinlunissnwianuUinanizlsn a1ukuInig
N155N¥1U83 European Federation of Neurological Societies (EFNS) U 2010 Lan9@9a15991 6
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A131991 6 viangudsusednduoanisldenlumenensanindszamlulsandnig (Attal et al,,

2010)
Diabetic Post-herpetic Trigeminal Central neuropathic
neuropathy neuralgia neuralgia pain
First-line Duloxetine Gabapentin Carbamazepine | Gabapentin
therapy Gabapentin Pregabalin Oxcarbazepine Pregabalin
Pregabalin TCA TCA
TCA Lidocaine
Venlafaxine plasters
Second-line | Tramadol Strong opioids Tramadol
therapy Capsaicin Strong opioids
cream
Third-line Strong opioids Strong opioids
therapy
Fourth-line Lamotrigine (in
therapy central post-stroke
pain)
Cannabinoids (in
multiple sclerosis)
GEill

q

mmﬂamm‘ums;wm%amwﬂszmwL‘fJumjm’mﬁﬁLﬁmﬁ’mwwizamﬁﬁﬂﬁ@ﬂgﬂu
peripheral uag centralImamﬂﬁiﬁ?uimyjlﬂulﬁﬁgﬂ positive kay negative symptom 81n15U20f
AnINmaNeSan nUsramdransenudonsaduiinusedniunaraun mAIn ey 13
Usgidiu LW{]WEJ’]%ﬁﬂTW‘Uizﬁ’WIﬂ’ﬁﬁﬂ’]iﬂigLﬁU‘ﬁQL%G@MﬂWWLLaSﬂ%M’]m welilunisuenann
nociceptive pain WagAANILINNITINY N1FFNHIANUUINLUY waneSanmuszandsenaumenis
Snwwuulfeuaznissnwilagldlden endildaningeniondestuansdouszamuas ion channel
i ednues endnudn Wi nsldenluanutiawuy wsmensanimussamanseiladeennis
UiauazanuUiniisumnglsn eanunsnidenendiiiuszansamgegauaziinnuvasafetiteliin
Ustlomisiogthedsnalianunsaiiuganm@invesiiaele
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