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Min-Ji Jang, Yoon Se Lee, MD, Soo-Geun Wang, MD and Byung-Joo Lee, MD

Department of Otorhinolaryngology-Head and Neck Surgery, Pusan National University School of Medicine and
Medical Research Institute, Busan, Korea

70t ko= ARA] 3L g e 2 3 A E S
st o] % 19854 HER)E EAL oA dT AL
A

N

rhu

3] HEATNL Bele HEYE SAe W2 A 119899 u] FDAL 124] o]AFY] ExtE fjAke.
S F5& AASAU S S48k S U okgA Y, AR B 27104 Ao RE s £
4 FH o= ARGHYAL A ATk SHAIRE AME Jpge Ao w 2018t Hott A BAEA REE
HEE F40] Az AT A AREAT A mao) gske ojujolsn Qoo A w wE A Ak T
BAA BEelE Sha AT SAR A DA S8 i W) A8 ME Frey $5%, BRI A Fsialocele),
o Zad eakso] do glar ool FAE e, % A= 253 (first bite syndrome) SOl AFEE T Q)
ARE, B 28lo] g, AR LA S IR Qe o obw) npu] S0 bW 92 o] 18.0] BTl
AHAPAE do7l= M2 18209 7 Justinus Kerner 22z o x)malig] ALRE T Q}? SEAS| A= =
7F 71EstEA A7) AREOH o] BAE E¥ g 3lo) Bl HA A 190] 2220 o8] WyEls A
sto] AR A9l 5402 AMGSIA L SHLE” 18979 Van  ghof) ALREv] djmaow A1%4) WAl (spasmodic
Ermengem7t WA E A2 oA 2 WAYSH= Bacillus  dysphonia), 98 A3 (blepharospasm), TL78HeFE-17]
botulinus#h= & IR 22 AN AN BE  2o)AHoromandibular dystonia) 50| 9t} 1 @] &=
SHAQl 710 dslr] sl HEehs 548 A28l gol&(laryngeal granuloma), Q1 FAE A (pharyngo-
A3t S ANEskgieh of I oIM ZEI A A esophageal spasm), TAEEE 2K (posterior glottic ste-

s T O B
Aol IS Amoh7] RO R o] S0 ARA | gis) 5] A BOIHE HEDE E40] ALo| AEE
d f84L FASE] AR 19709 & W=t 5 o)

o QIR Alan B Scotte] HE2s S48 YEHL 8 e mEelE S40) 447147 9 A8
Z AR S8l AolE o= AAS ARSI 31 9l AbZo) giaA] Qoli T o|u]lam} o] 2o
HE 53], 54 % 5% Aol Ho] nEeE 5249
TAIAAL D o F, 602739 HAFRA AT TEZ 179 g mor ool rakao] al ole] Dulo 2Als
s AbaL ojspagnfatel ol ol el 819, o vl Al Hoh e S e
=] Pt 5
A8} (051) 240-7335 - A4 (051) 246-8668 of Aelste] 71&staat gt

E—mail:voicelee@pusan.ac. kr

46



1l

2ollM AY EE2lE =40 HE

tto 2 o] Hujeh= g o g o] Ro] At ol g EY
2 A7 Tk Hojof EA)|5}= acetyl coenzyme A2}
choline &2 el A EojAm &2 o]FslHA T}

Clostridia botulinum->- gA W& 4 Qe 2= 48 &3 &g %i}ili o] Fo| A A7 koA FH|E
of @71 Ao et o gofet S48 2 th A ATl $1313 SNARE(soluble N-
St Q=g REYs E4A= A B, C1,C2, D~G £ 8 ethylmaleimide sensitive factor attachment protein
7HA] @A F (serotype)©] EAIRICE, 87k4] Fel WE T recepton)©]l &Jal 42| 2] Aol AA =M o] T4
W ELE F Ao] 1, F4 (heavy chain)ol o]&3} AFto g REDE E47)} 28614 Hoh Z40) o] whaba

=

HES =49 NN

2= % (ight chain)2 =0l glo] v SEA| 8] A ot E o] Al £8] F(synaptic

£ HolARt A7 ¥ (neuron) Woll A= 22t 4 clef) 22 FH &0} T59] 55 FUstA Hrh(Fig.
Bopzh ohah A7 R9lof AgaiA] e AR Ed 1 ). REYE St olEE U] BulE A5}
& A9 shale 28] e 525 RS W, = 9AE Z3Hbinding), WASHinternalization), Al
B4l AAZS AR Aol A4 A (pregan- 9 A9 (membrane translocation), TrlEa] &4 SHA
glion) @ Fu7FAI 7o AFAATE(pre— and post-  (protease activity) 2 Us 4= Ut AhS wx YA
ganglion) F-$1ollA] obAEE7] HH](exocytosis) & JA| 417 ko] EolF v]7pdF o g o] o] ] o] ZH4]

o]
slo] o]obA | & Ao itk Al Al S Mg 2 54 Fof o3 mifEt 54 BEAE 484 o)
Fo|A A1 AEEEe] Bhl= oy S ARG AL IR Al o] (endocytosis) S A XA ﬂ 540 4

A 210 YA, B4 &E(secretory vesicle)ere. A7) dEHO] A Hoz Mt AH RE
23 Al IR0 o], Ax o] A W AIAY  Fim 549 HE thEs)ad 23S B3 SNARE

Fig. 1. Mechanism of action of botulinum toxin (Reprinted from Dickerson JT, Janda KD. 2006. The Use of Small Mole-
cules to Investigate Molecular Mechanism and Therapeutic Targets for Treatment of Botulinum Neurotoxin A Intoxi-
cation. ACS Chem Biol 1(6):359—359).
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