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Overactive bladder (OAB) is a symptom syndrome including urinary
urgency with or without urinary incontinence, usually with frequency and i
nocturia. Urgency, defined as the compelling feeling of impending incon-
tinence that is difficult to defer, is the cornerstone symptom of OAB. The
diagnosis is based on symptoms alone and assumes no underlying patho-
logy. Approximately 12.2% of the adult population experience OAB in
Korea. The syndrome is now recognized as a chronic debilitating condition
that negatively affects the quality of life. Often the patients have a
restricted social life and an increased risk for depression. Despite increased
awareness in recent years, OAB remains an underreported condition.
Continued evolution of our understanding of the pathophysiology of OAB | Ol7#d -
has identified contributory mechanisms, which has in turn established
structured evidence-based managements. Treatment of OAB is aimed at
relief of symptoms and improving quality of life. Conservative treatments
combined with antimuscarinic drugs are the main treatment for OAB.
There are many antimuscarinics available, with several under develop-
ment, which have different specificities for the muscarinic receptors. Other
drugs have also been tried but with limited success. Behavioral therapy
combined with pharmacological therapy often will bring about acceptable
outcomes for patients with OAB. Modalities such as botulinum toxin
injections, neuromodulation, and various surgical interventions also are
showing encouraging results in more refractory patients. Further research | AKX} Ol77Ad

into the basic science of the condition is required to identify the true cause MRiist Ol niihst

of OAB, allowing new targeted treatments to be established. (Korean J M’:)M% :J H'“-jm "
Urol 2007;48:1191-1208) MEN == 22S 509K
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Table 1. The standardization of terminology in lower urinary tract function'

Terms

Definitions

Overactive bladder syndrome
Increased daytime frequency

Urgency, with or without urge incontinence, usually with frequency and nocturia
Complaint by the patient who considers that he/she voids too often by day.

This term is equivalent to pollakisuria used in many countries.

Nocturia
Urgency
Urge urinary incontinence

Complaint that the individual has to wake at night one or more times to void.
Complaint of a sudden compelling desire to pass urine which is difficult to defer.
Complaint of involuntary leakage accompanied by or immediately preceded by urgency.

Spectrum of OAB

Fig. 1. Overactive bladder and urinary incontinence. SUI: stress
urinary incontinence, MUI: mixed urinary incontinence, UUL:
urge urinary incontinence.
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Fig. 2. Detrusor module inputs.® Ganglion has integrative circuit
(1), that receives inputs from neighbouring modules (2),
interstitial cells (3), afferent collaterals (4), and other pelvic
organs (5). These inputs collectively affect the likelihood of
contraction of module, which can thereby show autonomous
activity, irrespective of the primary sacral efferents (6). SNS:
sympathetic nervous system.
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Fig. 3. Prevalence of overactive bladder by age and gender in
Korea.
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Table 2. Conditions that can cause or contribute to symptoms of overactive bladder

Conditions

Mechanisms or effect

Implications

Lower urinary tract conditions
Both sexes
Urinary tract infection

Obstruction

Impaired bladder contractility

Bladder abnormalities or
inflammation (e.g., tumors,
calculi, interstitial cystitis)

Women
Estrogen deficiency

Sphincter weakness

Men
Prostate enlargement

Neurologic conditions

Brain
Stroke, Alzheimer’s disease,
multiinfarct dementia, other
dementias, Parkinson’s disease,
multiple sclerosis

Spinal cord
Multiple sclerosis, cervical or
lumbar stenosis or disk
herniation, spinal cord injury

Peripheral innervation
Diabetic neuropathy,
nerve injury

Systemic conditions
Congestive heart failure,
venous insufficiency

Inflammation with activation of sensory
afferent innervation can result.
Obstruction can contribute to detrusor
overactivity and urinary retention.
Urinary retention and reduced functional
bladder capacity can result.

Intravesical abnormalities can
precipitate detrusor overactivity.

Inflammation from atrophic vaginitis and
urethritis can contribute to symptoms.
Leakage of urine into proximal urethra
may precipitate urgency.

Ability to inhibit detrusor by sphincter
contraction may be diminished.

Benign or malignant prostate enlargement
can contribute to detrusor overactivity.

Higher cortical inhibition of the bladder
is impaired, causing neurogenic detrusor
overactivity.

Neurogenic detrusor overactivity or
urinary retention can result.

Urinary retention and low functional
bladder capacity can result.

Volume overload can contribute to
urinary frequency and nocturia
when patient is supine.

Treat infection before other interventions
are considered.
Consider surgical intervention.

Teach patients to enhance voiding
(e.g., Crede’s method).

Intermittent catheterization is helpful
in selected patients.

Sterile hematuria and risk factors for
bladder cancer should prompt further
evaluation.

Topical estrogen may ameliorate symptoms.

Topical estrogen and pelvic-muscle exercises
may help strengthen the sphincter.
Periurethral injections or surgical procedures
may be helpful in selected patients.

Evaluation and treatment for prostate

cancer should be considered.
Alpha-adrenergic blockers may improve
symptoms.

5 a-reductase inhibitors may reduce prostate
size.

Surgical removal of obstructing prostate
may be indicated.

Management must include a means of
compensation for impaired cognition,
impaired mobility, or both.

Presence of neurologic symptoms or
signs may require further evaluation.
Urodynamic testing is often indicated
for diagnostic purposes.

History suggestive of nerve injury or
neurologic signs require further evaluation.

Proper timing of diuretics may ameliorate
Symptoms.

Use of leg elevation, support hose, and
salt restriction may be helpful.




Table 2. Continued
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Conditions

Mechanisms or effect

Implications

Diabetes mellitus

Sleep disorders (sleep apnea,
periodic leg movements)
Abnormalities of arginine
vasopressin

Functional and behavioral conditions
Excess intake of caffeine,
alcohol; polydipsia
Poor bowel habits and
constipation
Impaired mobility (e.g., in
patients with degenerative
joint disease, Parkinson’s
disease, severe osteoporosis,
or muscle weakness)
Psychological conditions

Side effects of medication
Diuretics, especially rapid-acting
agents

Anticholinergic agents, narcotics,
calcium-channel blockers

Cholinesterase inhibitors

Poor blood glucose control can contribute
to osmotic diuresis and polyuria.
Sleep disorders can contribute to nocturia.

Impaired secretion or action of vasopressin
may cause polyuria and nocturia.

Polyuria and urinary frequency can result.

Fecal impaction can contribute to
symptoms.

Impaired mobility can interfere with
toileting ability and precipitate
urge incontinence.

Chronic anxiety and learned voiding
dysfunction can cause symptoms of
overactive bladder.

Diuretics cause a rapid increase in bladder
volume, which may precipitate urgency
and detrusor overactivity.

These agents decrease bladder contractility
and may cause urinary retention, with
a decreased functional bladder capacity.

These agents could theoretically contribute
to detrusor overactivity by increasing
acetylcholine levels.

Improved blood glucose control may
ameliorate symptoms.

Reports of sleep disruption or heavy
snoring may require further evaluation.
Carefully selected patients may benefit
from desmopressin therapy.

Modification of fluid intake is critical

for successful management.

An appropriate bowel regimen will reduce
the incidence of fecal impaction.
Treatment of underlying disorders, including
physical therapy, should be optimal;

the use of urinals, bedside commodes,
and bedpans can be helpful.

The diagnosis should be considered on
the basis of a patient’s history and
physical examination.

Changing to a longer-acting diuretic,
altering the timing of the dose, or
discontinuing the drug, if appropriate,
can ameliorate symptoms.

Such drugs should be discontinued
whenever feasible.

No clinical studies have documented such
effects, but they should be considered in
patients in whom symptoms develop after
the initiation of one of these agents.
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Diaries
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nanagemel
Timed voiding

Fig. 4. Behavioral therapy for overactive bladder.
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Table 3. Drugs used to treat symptoms of overactive bladder*

Level of
Drug Usual adult dose evidence/Grade of Comments
recommendation "

Drugs with predominantly anticholinergic or antimuscarinic effects

Oxybutynin 2.5-5.0mg thrice daily orally (short-acting) 1/A Long-acting and transdermal preparations have fewer
5-30mg daily orally (long-acting) side effects than short-acting preparations.
36mg over a 96hr period (transdermal) The transdermal patch can cause local skin irritation
in some patients.
Propiverine 20-40mg daily orally 1/A The drug has complex pharmacokinetics with several

active metabolites; it is not currently available in
the United States.

Tolterodine 1-2mg twice daily orally (short-acting) 1/A The long-acting and short-acting preparations have
4mg daily orally (long-acting) similar efficacy.
Trospium 20mg twice daily orally 1/A The agent is a quaternary ammonium compound,

which does not cross the blood-brain barrier and
may have fewer cognitive side effects than other
anticholinergic agents; it is not currently
available in the United States.

Solifenacin 5, 10mg daily orally 1/A Long-acting tertiary amine with some selectivity for
M3 receptors
Darifenacin 7.5, 15mg daily orally 1/A Tertiary amine with moderate lipophilicity and

selective M3 receptor antagonist

Estrogen (for women)

Vaginal estrogen  Approximately 0.5g cream applied 4/D Local vaginal preparations are probably more effective
preparations topically nightly for 2 wk, then twice than oral estrogen, but definitive data on
per week. effectiveness are lacking.

Estradiol ring, replaced every 90 days
Estradiol, 1 tablet daily for 2 wk,
then 1 tablet twice a week

Alpha-adrenergic antagonists (for men)

Alfuzosin 10mg thrice daily orally 4/D1r These agents are useful in men with benign
Doxazosin 1-8mg daily orally prostatic enlargement.

Prazosin 1-10mg twice daily orally Postural hypotension can be a serious side effect.
Tamsulosin 0.2-0.8mg daily orally Doses must be increased gradually to facilitate
Terazosin 1-10mg orally each day at bedtime tolerance.

Other drugs
Imipramine 10-25mg thrice daily orally 2/C This agent may be useful for mixed urge-stress
incontinence; it can cause postural hypotension
and bundle-branch block.

Desmopressin 20-40 g of intranasal spray 1/B The intranasal spray is used for primary nocturnal
daily at bedtime enuresis in children; hyponatremia occurs commonly
0.1-0.4mg orally 2 hr in older adults, and serum sodium levels must be
before bedtime monitored closely.

*Not all drugs listed in this table have proven efficacy specifically for symptoms of overactive bladder. TLevels of evidence are based
on the Oxford System: a score of 1 indicates evidence from randomized, controlled trials; a score of 2 evidence from good-quality
prospective cohort studies; a score of 3 evidence from good-quality retrospective case—control studies; and a score of 4 evidence from
good-quality case series. The grade of recommendations is based on the definitions used by the International Consultation on Urological
Diseases: A indicates consistent level 1 evidence; B consistent level 2 or 3 evidence or major evidence from randomized, controlled trials;
C level 4 evidence or major evidence from level 2 or 3 studies or expert opinion based on the Delphi method; and D inconclusive,
inconsistent, or nonexistent evidence or evidence based on expert opinion only. " The rating is for symptoms of overactive bladder, not
for overall symptoms of benign prostatic hyperplasia.
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o

N

&2 tolterodine, trospium, darifenacin, solifenacin 5©| Ac}.

Tolterodine& B A€ gHp2717] k22 4eiA] A
e Tw Ay A A dist AR gl
g AslEr o =& 7122 yeldtl Oxybutynin-ex-
tended release (ER) (10mg/d)¥} tolterodine-ER (4mg/d)2] &3}
o} FAES vl AT 9ok =T AT ‘overactive
bladder: performance of extended-release agents (OPERA)’37°ﬂ
e, eAF B RS AaATE de F e &
7} vlstd Hlko] gk EI= oxybutynin®| tol-
terodine .t} £t} (p=0.003). YntE WAEL 247} 29.7%
9} 223%% tolterodineol| A Wgtow F2-gow 13} get
E& 5 o] 8]t} Tolterodine-ER¥} immediate re-
lease (IR), $19F 7+ = Aol wh2w jukg S48 27
23%, 30%<} 10% 2 tolterodine-ERoY| 4] IRE.t} YA wkAys}
Ath® Tolterodine> A el vl X 24 F A A Ao
A 7P gl ALE AL Qe oFEolth

Trospium chloridex= tH& U &2 52717 k53t v
=3 AFE HA = v 47} opRl o2 -E3 A
FHslA] Fateh whebA 347 FAbge] A v
=3 A2 g0l Fof 3hF 5l B8l sl WARE
AN Esla i Ao ARG 9 A oA F
2 goll 83 FFo]r) P

“

ru
o 12

O:

Darifenacin® Myzas F&Al0l] Hl8l] Waell 2214 A%
& Ao M, F5Al AYH 0T A gehe Gradt

Urothelium-
derived ATP

-

Release of Ach from
nerves and urothelium (?)

Filling-induced stretch
of detrusor cells

=

ﬂ Antimuscarinics

== !

Activation of
suburothelial
afferent nerves

Enhancement of
myogenic activity

Activation of
intramural
afferent nerves

I

Increases afferent
nerve activity

U

Initiation of micturition

Fig. 5. Bladder effects of antimuscarinics. By inhibiting the effects of acetylcholine, generated
from non-nervous sources (urothelium) or leaking from cholinergic nerves during the filling
phase, antimuscarinics may inhibit detrusor overactivity and urgency.



A2 A A HE e FEolA] whlsls Hakg
¢ F Y& 7/4\ 2 7)i=)9 ek Haab 5ol <9}
darifenacin 7.5mg/d¥} 15mg/d-S X| & 2550l §]<Fel| 1|3l
A 3, ik S, e A 9 Sl E FoeHA
A kA Baglich, vbd) spnl gkt o g Q1 o7k
= ZEAIA Z 7 &3 R e Y T

Jubga}t vl om, A AL Aol i3t HA
Ao 91oka} u)<=sl A Vet Chapple®o] darifenacinell
el 3 Ay}, g3k $3 9 0]gl o, 7.5mg/do}
15mg/d 5§ A 245 35 47 8.83] (68.4%), 10.63]
(76.8%) Fra=stoict. wgt, 654 o] & A oz
A543k AT AT}, darifenacin B-E21719] Q1A AL o
k8- 3hatel Zo|7h gk o] A My FEAlloll gk
darifenacin®] 1 F=7} Mioll i3k A3t W} sl bk =
7] g A2 Azgieh QA7 Al F2vtkeld &
A Z o] &3k ol Fol] whEm, darifenacin®] M; F=EAoll
g A= M 9, Ms9] 1260, Math ML) 59ul R
vhebskel (Fig. 6)."

Solifenacine 2004 F-H oA A5 AAA Tz}
kAl 37) obgloleh. wlad My FEAle] AeHow
283101 oxybutynin®| L} tolterodineol] ¥]3l w5 52 F
Z&o] HQrh® Chapple & 2T AT Az}, AWy
tolterodineol] B]3l solifenacino] QLAIF 3FE ZHA&A|7|=
o] ZapHoleta Haslgich

Atropine (dl-hyoscyamine)< <F&2] F2hg-0 2 9la| vl
Arpsgolut AvbA QAT X 5ol A ALEA et
aeu; AARIA wiEd BEsAe] e 3R] X5l
W3] atropine FHES HA BAHES op7|ehA] ok W

o L 2 s 47,48
%]'%;QE EO] T 9}\ al c"l";]'

bR X I:o B o

A=
(<)

o ¢

M3 selective

60 59.2
50 -
40
30 -
20 Relatively M3 selective
10 | Nenselective (M3/M2) 12 12.3

3.6 I I
ol m | |

Trospium Tolterodine Solifenacin Oxibutynin Darifenacin

Fig. 6. M3/M2 receptor selectivity for darifenacin compared
with other antimuscarinics. *Inhibition constant ratio (Ki)
muscarinic receptor subtypes.
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2) 28 ZZH| (Drugs with mixed action): 724718 &
3 o)slell Y ol9h, F4 vk B3} 5 wzol] 294
ol 3FE Hol& A, kaE UFE kel an
ol oghvia s A g} HeT o9k LI Ca™ channel 2}
thol] o]l whA¥gte}. <FEZ = oxybutynin chloride®} propi-
verine HCl £o| glon Hzgo )2 it rjla) okEq}
Atk

Oxybutynin 1A Hbs} X Fofl 714 2 glE5Qk AHL5
£ oFE % sz, A4BA A FEo] 29 eyto
chrome P-45001] 2J3l] A=) 371 oflojct. A wix] tiAk
=49l N-desethyloxybutynin (DEO) oxybutynin®] H=&
< Yeh= Y9 222 AZE Y Oxybutynins A7}
2] 28 o]9ld] A HA el Lol ALy FhulHEIE
ek A 2olg ke ) £ A7

= T
73-?—01 -?r%ﬂ‘:}.jo’“ Oxy-

A9 HE £35E Folnd AR, 442 o
$sto] 24417 B2 A FHES WElA o] A
A= cytochrome P-45001 2]l thA}E]A] ¢ko} oxybutynin-IR
ol vlal YdubFe] A5 Ao o=t v first-pass
metabolism’ A]oll DEO7} A =7 = shA| 0k, o2] odtoll
A] ER AlZ7F IR AlAell vlall Gulgo] A olvkar Hastgl
t}? Zu| 28 3k ol b, oxybutynin-IRZ} toltero-
dine-IR& 583 7 24178 & X Eu g2 AA 3] skl
o o] & 43| Z7}3k vhH, oxybutynin-ERS £-8-3F &
o ARelEe BEAD FAYES 2003l A
oxybutymnO] ] A kA 018 odgit) Al 34 AT o3}
, 31 3.9mge] F2l== A ¥ oxybutyning- tolterodine-
R A A A o o £
Aoy WA Beel £aqsl oI, A4 A
& F M 3 e %, o2 F AFellA 47t 4.1%9t
9.6% % HAF A fejutatell A obd X oxy-
butynino| AH-&# 745 HEA] kgt
Propiverine> 352712l #3}¢} B Eo] ca® xgk
< kA Yk OxybutinineZ}t npx71A & 3wl Ak
3 ol H3EAol gk A E Rt sl -3
o 93 Ao g A7zt=E ) Dorschner 5 propiverine
l:l}-
3%

0::
I‘E O.u.,

fiozjl B ol ofo

U w5 ol AnkA g Ayl B3A g AT

A2 wrs A H}Oﬂ 9]} Flavoxate:= Ca™* x}eh2t
o} b EBHE A e, GRotel HakE vo]d
o2 eAleh v A9 AZssh Aol favoxate S

iy 2 ofo
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T A A7}, flavoxated] vl HEAL QA= o] Ex)
3} ‘pertussis toxin-sensitive G-protein’S &8l 228 7o
2 AZFeet” Oxybutyning H] 338k th2 okEof| vaf &
& WhAlo] Yol E B, Auk AT w3}
Auksdoll th3t flavoxated] EI= o} <F v A s

3

A7t ASHA F3ket

4

|

,ﬂ
1= 4
&R R

W o

Wi @

A

|2l F7) Bste] ghetslr] oe] -t o
? kAo Ahe FARE 2o E G A Qi) 2t
17H2 oA 7AA] A A A ek
thekslr] wifoll X ol uhgs
= AL okl dubA o2 okRol gl 2F o
WSkl e/ N7 A Adske A5 B8 Sk Aoy
A5 Fas Adsloiof sl=Alof dislAE= 48] &
214 A gk Choo 5ol <Jabd 3L FdEA X2
I SAo] ZAE o] g FHEE A5, oF 35%9] At
A Sl Aste] AX| 57t Heslgict o] qdFol 9
st X 5o A= 1, T o4 g wiad

o, fmu ¢
N

fo u

HEA ) 7 Solgih. e, A4 Asko] Q11 A,
Ay 2AFo] G AFolE A%H FEFol7} 2

3) A#tH| &2 M| (Tricyclic antidepressants): 4F3}A] 3}
IR I o B B B o Py 2 S B a) Jer rd
73 bR 9] serotonin®} noradrenaline®] &5 o A3t
o] d3h-wAAARE AFehe GhEo| Yrk? webA &
¥ azold eARS AL Afow B SEdL
7

—~

A7) bt AdE SAAIE oSS T AL
2 A}, FEZE imipramine HCL. amitriptyline HC,
doxepin 5©°| 9t} Imipramines 40} 5% X 5ol &
Al AR dEA YA QT S7het 2 AdAA H
Zgo| et @ AF X Zoll imipramine?] Z 7ol ot
el A7 giglon} Slokol e Aden oJugt
H34E UEHAE ZH0HSS foke] $12e A3 )
Zholl X EA|ZA] imipramine] EZFe} A ol izl A

J
FRG AT gl Aol

b

Iy

Table 4. Examples of classes of drugs under investigation for the treatment of symptoms of overactive bladder

Drug classes and actions Examples Comments
Drugs used for other conditions

Calcium-channel blockers Diltiazem Agents inhibit bladder contraction by decreasing calcium available for
Nifedipine smooth-muscle contraction; there is no evidence that these agents are
Verapamil effective for symptoms of overactive bladder.

Inhibitors of prostaglandin Flurbiprofen Prostaglandins may increase the contraction of bladder smooth muscle;

synthesis no currently available agents have proven efficacy.

g-aminobutyric acid-receptor Baclofen Stimulation of g-aminobutyric acid receptors inhibits the voiding reflex.

agonists

Neuromuscular-junction inhibition Botulinum toxin
of acetylcholine release of
acetylcholine release

Drugs in development

Botulinum toxin A injections have been used for refractory symptoms.

These agents decrease spontaneous detrusor-muscle contractions and
can have clinically significant effects on blood pressure;

potassium-channel gene therapy has also been studied.

The central serotonergic effects of these agents increase urethral

striated sphincter-muscle tone.

Potassium-channel openers Pinacidil
Cromakalim
Serotonergic agonists Duloxetine
Vanilloids and other Capsaicin
afferent-nerve inhibitors Resiniferatoxin
Dopamine-D1-receptor agonists Pergolide

Nerve growth factor inhibitors

These agents cause desensitization of unmyelinated C fibers;
other afferent-nerve inhibitors may be useful.

D1-receptor stimulation inhibits the voiding reflex.

Nerve growth factor modulates sensory afferent function;

antibody-based gene therapy to suppress nerve growth factor has
also been studied.

Enkephalins

Opioid peptides, including enkephalin, suppress the voiding reflex;

therapy with the herpes simplex virus proenkephalin gene has
been studied.
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L5l wEtAE FFA A (cerebral cortex, midbrain,
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brane channels)
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FUSALL, A W Ca'e] o]l el WA Ao
2 °Le4z4 9} webA] Laype o A9 Aekelnl A
o) C& FUE ol M FBELE AAY 5 AT A
ofek. Wl AT} Y 2AFE AL 2 @
A4 nimodipine®] 7 B A, S1ok} u] weho]
2439 315} 4l Aol T3S ehiA sk 2
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K AL AE S8e Z‘—%ﬂﬂ% vl 583 g2 g
K" Ade &3l K'o] =™ Alxwto] IS (hyper-
polarization) =] o] Ca®* A'do] 2l A& =l Ha wehA
AEUNZ Ca” ol FolEo] wlimo] o|skaiAl Hrt.
DA K AE ALAQ pinacidil-> WHF Aol
A el vlal] Yotort o] AFE e FEed W
3 Aol dEa i 2} nd A2 FEE
A Z ek Ao Hbsgoll= ATP-sensitive (Katp), large
conductance calcium-activated (BKc,), small conductance (SK)
K" Ado] ZAE Ao w A 9 Ou:] o] &g A
wabe) As olge ot A7) ASH T ek Aol
+© U7k W E5 AlZolA] TREK-10] K" A= v1e]4]
olg Ui & oFE oAy} FeY Folrh®

r°*

2. A1-wZHMA RIEHA| (Alphal-adrenergic antagonists)
AL ARAE A BRE FHE Al
W £ sl 4FH U stk ALIRAT 4
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F&Alel o v = Aoz Azttt weld e 1A
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o W AT A AR F g Ao Z AL
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At B-07A7R FEAlE AT A 5] MEE o
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4. Prostaglandin A ANl A| (Prostaglandin synthesis
inhibitors)

Eicosanoidst= o12] A5l o3l @430l 4] utzol= wl
L2 944 EulEE AoE 4#A 9t Prosta-
glandin®] ¥t F353} Palo] gle AL 7] A¥llA
=5 P A qt o]740] Ed JFEAS doy|= 7]Ao
2 AGHeAE A et ohihE wjkzol A A
$317] Hebe W S whel 4 A5 E FIHA W
B NAAAL A= Aoa A “5‘}1;} ut2}A] pro-
staglandinel] &3l A& g2 A% vl Zo] Qutx
T A Aot} o] o] E& TAZE 3}, prostaglandln $HA]
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A Al md S ZH o g A s A
o2 A7sidc}. wel odFol|A] Prostaglandin 4 A 8 Al
9l flurbiprofeno] IIAWE 42 IAXF & Ao 2
BoLt, 04, FE, B, A3 Aol 5 RAE WAE
o] E3tom olo] WE FE GeHEE A ekl
A =o Hatg ulAgy)l Alg obE HE So
Wt X S A2 A prostaglandin g4 A3 AQ] ol gk
94 AT BRI AAolct.

5. Tachykinins

Tachykining- F5+¢F W2 A7 Al E23l+= Jeto| =
© & substance P, neurokinin A, neurokinin B o] 9t}
ol A= capsaicin IZHA FAA ol A Eu|=m vl
A7kl Pojghr}, wak AQALEAS Bulsla A

SHbee Wil HET FES FAAZI
7ke] kil ZEA sl neurokinin (NK)E &3] Al ol
NK1, ] xtoll NK27} 2 ZAghc}l, g3 ol Lol A NK2
kA7 P ES] v T HFEAS FAEATE AoE Y
BT Q17 Wbl g 1 AR AsE wolF
AR S 4 chie 35 3 gzl
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6. Vanilloid T=E#|0| 225t= 4=

vanilloid receptor)

(Drugs acting on

v A 9E oko] & Ad <] slL}el vanilloid 584 (TRPV1)

+ W3 Q4w e} AT ol A WA E Y Z el W
o) 343} Aol e AL WAL ek 77H
Qg AL oA sk 474 TRPVI ol
Z71E AL B2 3 5 JAek® A AR E49 cap-

saicin= TRPV1ol| Z3s}o] C-Afiber A ZE &72A] 71t}
Capsaicin =4 FH e I a3t vlsl F4 =3
AT ZAERE Qe oA o] go| AstFo|ct ¥ Euphor-
bia resinferatt= A)Fol 4 3%t resiniferatoxin 2JA] TRPV1
o] ZLAZ CAfibers YA A Z| A7t capsaicinel] B]&l] &
It YSslm BAee Ao} ¥ Resiniferatoxin®] HFEES]
ST & AT AR A3 A& 7)7ke| gt 3t
QAo wh2r, AL (10 W FIHL @) 3ol
F 62%, 671 Loll °F 50% FhAtollA] A2t A1 4E et o
£ ATolAE TEF (oS 18] FYTozA $2A
w3 Tl gk Bk e/NE7bA] A ¢ Qlvka
B el eb® 2 Foll= A ZE vanilloid 5-&4|9] TRPAL®]
Wago] A CA W Elo] 2R X g o] A2 i
o2 dFsa g™

7. Serotonin, noradrenaline X} &< X} THA| (Serotonin

and norepinephrine reuptake inhibitors)

Serotonin T8 (5-HT) XrhA| = wlbafo] Hazk A7 &
AL dAstar 2 AT AR F5S FIHAT= A
o2 W Rt o]k A& WS o]IAT L 8% A

s =o] 9AA-S ZZ1gc). Duloxetine hydrochloride=
by 2AF A BAZ 2x AEE 2R 5-HTS nor-
drenaline 5827} Tho] EX3sl3 9l= HAFA7 9] Onuf’s
#lo]| 4] serotonin?} noradrenaline®] AFFE A A8} oo
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ol A F 25%2] A7} w717 2 A o 5% g
AL o] Z ol ekE 88 Zlald) v E y_ot}/a oAz
A ZAZA AL RA T 54 e AT HulAdukd X
sAZAS %ol s,

8. Botulinum toxin

Clostridium botulinumol 4] 7= botulinum toxin (BTX)
< ‘Soluble N-ethylmaleimide-sensitive fusion protein attach-
ment protein receptor (SNARE)® k¥l Ql ‘SNAP-25"-5 Awks}
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