q&eA ol o) el O MO

A108 A1E 199
A7ke] ezl A-gA7 AL e BE

Qlattheta elehet ojul AT T A
249 R4 - A9E

= Abstract =

Distribution of Autonomic Neurotransmitters in the Human Vocal Fold

Jung-1l Cho, M.D., Jung-Sun Park, M.D., Young-Mo Kim, M.D.

Department of Otorhinolaryngology-Head and Neck Surgery, College of Medicine,
In-Ha University, Incheon, Korea

The vocal fold has three major function-phonation, respiration and protection, and is richly
innervated. The vocal fold its autonomic innervation-adrenergic and cholinergic from superior
cervical ganglion and the vagus nerve, respectively. The action of both system account for
vasoregulation and glandular activity. In the vocal fold, several kinds of neuropeptides, including
SP, CGRP, VIP, TH, NPY, ENK have been reported at the animal including cat or dog. But
information regarding the distribution of autonomic nerve fibers containing neuropeptides in
the human vocal fold is lacking. Two neuropeptides are of special interest : 1) vasoactive
intestinal polypeptide(VIP)that is known to be contained in the parasympathetic(cholinergic)
neuron. 2) tyrosine hydroxylase(TH)is located in the cytoplasm of noradrenergic neuron and is
the rate-limiting enzyme in noradrenaline synthesis. To understand specific autonomic function
of vocal fold, we did immunohistochemical examination of VIP and TH in the human vocal fold.
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FEoz Nuwe 339 IAN Frrae
ARG FFHE F A2 E TS s &
293 A ddze 28 g ddzTe
2 A9 7 FY4E AT SHURToRE ¥
A ¥A (non-immunized serum)£ o431t}
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53 7o 23L& FA] 4°C Zamboni§4(0.1
M phosphate buffer, paraformaldehyde, 1M so-
dium hydroxide solution, 2% picric acid, pH 7.4)
ol 447 1A F AskekEgA(phosphate buffered
saline, |3} PBS)2.2 1587 A¥aidnt. 249 F
& FAR A3 &48 U] A%t 4°C 20% sucro-
se §o] 297+ BHE thg OCT compoundell Evj
{embedding) A1 TH =22 WEHH7|(Reichert-
Jung, 2800 Frigocut N)& ©]-&3le] 10pme] F79
e BES A ¥ silanized slide(DAKO,
Japan) E&d 227t 443 A F ile 24
29l hematoxylin & eosin F4& A PPz U
A A20A 3087 AEAIZL F 4°C 0.9% PBST
(phosphate buffer saline triton-X)oll 3085t X
g3l 24o] H&d &elo|=g vgt2q &3i€
0.5% H;0.00 2ol A 3085 H)stn g9 v
5ol AFE Fo|7] A5t 7 FHE AdA2A
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PBSell &3)% 30% goat normal serum®ll 147} 30
& A2l F PBSel 3023 AlAskdth dA
A 24 PBSel 84§ anti VIP(1 : 1000, INCST-
AR, USA), anti TH(1 : 1000, INCAR, USA)E Z+
Z27 gEto| = 240715t 4°C oA ¥k 0.9
% PBSZ 1087} 33] AlH3}IAtt. biotino] Z#H 23+
A< goat anti-rabbit Ig G+ 4244 12753
BHEA1713L PBSE MA S F o] A2olA 1A7HE
¢t Avidin-Biotin-Peroxidase Complex$} ¥H&-A17
t}h ojojA A2olA 200)%7F DAB(diamino benzi-
dine) &uH-3-& AlZ1F hematoxylin 2 ZFA
£ 3l AlG NH2(70%. 80%, 3%, 95%. 99%)=
g3t xyleno 2 X34 AA permount® &3
st 38 dr|g oz FuizAy 7 79, Hd, £4)
A9 EE I8, AFYN 4 AAAZEZY 2E
*Fde AHEIT
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Fig. 1. Light microscopic finding of vocal fold after immunostaining with anti-VIP. There were no peptide-immune reacting
fibers in epithelial layers(A), peptide-immune reacting nerve fibers was noted in subepithelial layers(B).
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Fig. 2. Light microscopic finding showing VIP-immune reaction(A) and TH-immune reaction(B) in artery of lamina propria

of vocal fold.

Fig. 3. Light microscopic finding showing VIP-immune reaction(A) and TH-immune reaction(B) in vein of lamina propria of
vocal fold. .

Fig. 4. Light microscopic finding of gland of vocal fold. VIP-immune reacting varicosities were showed vicinity to gland
with projection into intercellular space(A). TH-immune reacting varicosities were also showed around gland without
projection(B).
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AL So|UnH Afolirt. AT AW ¥ TH,
VIP ¥$ ZFE ¥9 B8 YT dus Bulido]
TH, VIP2] 882 S0 Rolx U

- a

F5E w7 AR E A2 AL g
A7 A2 QAEle) B3 715 FedT. 18
U olejdt TxAA e B9 Add FEU)-d F3}
o AT E dE20)d vgE vR oL 2
oA go] d7Eo] o FFME vnY =8
B 53] Azte] FFoJAM e} AENAFAY dTE ¥
2L AAojt}.

359 AENAAY 7% T FL% o] EHEA
2 Pujde 23S 53 379 14715 %
3} 7 E 75l FHQ 4L Psh= Aot
5 1xR FTEE VEHY %S ¢ ¥3& AN A
e 7 758 dodAY 2urlse AHdE %
Eate] Fa2d Aoy 2o 2kl HY=
e 5, F7Y AANBAE Aol AY B3R
A9 Wslel 2 -s A3t 1 715 SR A
22 dAAR . ofgF 7|52 ARFEH EA3}
£ o 7R AAAGEZ 93] s Ao
a2 el dirde s 42l adrenaline B ac-
etylcholine €° substance P(SP), vasoactive inte-
stinal peptide(VIP), neuropeptide Y(NPY), calci-
tonin gene-related peptide(CGRP), met-5-enke-
phalin(ENK), tyrosine hydroxylase(TH) $°] ¢#
# Slth, .

AzAE T3 FF722AY ALNFA et &
ZA38A E2 WYz sehy

G713 Azt A3 2 4TE BT R
ol=giddA ko] FF L BH|Ad FHellA Bol &
A=A Basiglen 1 o]F o8 BuxEe] an-
ti-noradrenalin serum.? anti-TH serum,” anti-NPY
serum,” wheat-germ agglutinin-horseradish pero-
xidase” 5& ol4% FFZAY a7 A= A
< B3t} 3 FFR2AY FagAF Al &
A 25 FUA AFE A8 F U e T

ol glo] =8A Buso eyt A acetylcholi-
nesterase, cholineacetyl transferase(CHAT)?E o]
43l dpE 3 Qe Aot}

Vasoactive intestinal polypeptide(VIP)& X 5%
29 9744, vy 2 337 249 ¥, 3@
Z, BHlA F9d £Xde SRR A XY HEE
ABA F5 2AEAAAY 2o 38T 4L 8
2 9t} VIPE guinea pig, E7] © 2%o)¢] A%
M HEe] Apol= glovt vlwA dAEHA| ST
VIPE #4173 A19A acetylcholine®} F-&31HA
PE29 olghzhg, Fu|AoAe FujEA, 24 HF
Zo] F71 o FAIR e8] 2A4-& vehx 9A
gk M 29 48 AlojolE ¢gte] ztolHo] HuEH Q)
t}. 1982 Lindberg $"¢] Bl &18ha acetylcho-
lined Eu|AX2o| g3l BolE fdshy olE2W
A2 Foll= N5 QAT ¢ @) o= &
#EYol = L XA Y7] Wi VIP7) ofER
U A4 Ao Sl Bjske Ao syt

FFZAAA VIP AN 9] 7l #eiXE wF
Aoyt 5474 181 FF2AY EAste F4A
737 (paraganglia)o A 7198 A3EF Ragil7
(postganglionic parasympathetic nerve) 22 ¢4
7 Aok AAE S Q17he) AujzA e gig VIP ez
A8t A7 A5 Aol 2FZ(lamina propria of
vocal fold)olA 3% G vhe-& A ¢ giglon
F2 88 FAU £5F BuldolA oheke] 9y vhe-S
B 7)&e] ngolnt MY £Fz2A A At F
AHE AE 4 F YUY S35 EujMa} Apslid
VIPE & #H4 FH04 g5¢ 249 2d 2%
£ 5 A Yoz Tl HE Y AFEA|E B3R
2L Hol7lx skl 19954 Tanaka'®:= 1ol
9] FREu|A oje} Ze AL AAEn AR
gE3Fch F VIPE £5F £uldo] 7ol A sy-
napse® B43AY 2739 (myoepithelial cell)7}7
olof] FAslo] 285 sh} AR & 7]AE B &
A A AlelZ Eoj7ke A& Hob VIPYY A7A
. & FagiAAzr SRR 284 8 43S
Sty B Ed 2 AT E o] E4E BEH
R o 2 E1g F AU

359 ALAAAFT agAE 2% 48 (pregang-
lionic)9) AZAAEE Hgo] Asle Ay 3
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t 23 dAIgY A g deA 2
A 74 % (postganglionic) XA B F54170]
U RS gt FY3td FFUR E¥3s AL
2 ggiA gob" apazAe 3489 AFAeE
AL ol GUARA AAAA AHNEAE acety-
Icholine®] A4 HF A A ¥l adrenalinec] &
3= Aoz ¢#A 91.e™ neuropeptide 59 non-
acetyl non-adrenaline”] peptide 5= #dsl= 3
oz 434 Stk FRAAAY nA A ARG E
2 9] U9l catecholamine tyrosine hydroxy-
lase, aromatic acid decarboxylase(AADC), dopa-
mine-B-hydroxylase(DBH)., phenylethanolamine-
N-methyltransferase(PNMT) 59 &84 &%
dde] AFNHZE 53l tyrosine ZHE] ¢4
o2 FAEE 1-3.4-dihydrodoxyphenylalanine(L-
dopa). dopamine, adrenaline % nonadrenaline
F 38z Bofolth.

HAE-L o]2}E catecholamine|e] E4% <] st
¢l tyrosine hydroxylae(TH)E ©]-&-3 WSz 2|33}
A o Qzke) Az AEANEAY EX
A7E At TH Agehe-& VIP Agehg-a
FAEHA Auafde g@5e ol Fd4
2% A2 BEd °)& Bosterra®7t 719} 2
ko] AdzFA HEgFHos IS A F
Y, 53] BulA F9dole] X VIP whd
£ g BHjd AEAo2 E25E YL aEd +
AR A FHA FhrtololiA GFY EEE Ho o]
ZoA synapsed o1F& ZoE FAE}T. TH A
=2 o] A43 AW FUS Fuld E da FHY
A} VIP, TH Rgubgo] SAo) #AE = AR Hof
shute] Euj ol E3e) VIPY TH the 2734
SEA M E e 5 g AT AEFHY
o] goz tiE NFAGELY dFrr dog Ao
2 oAgAR.

Ay 2 285 A= ojd VIP, TH 9
oute- T AFEA Fted 53] iy A9 &
7} A7 Ao A1 &A1 A 2 v E o}
ddle] 7 4 #ulxdoe] dAsHA FAE =M A
o] B2 A4S A= T8 202 AR
o}, 28y Kawaose 52 1990 BalojAe= A Es)
Z2 4o 719& & = e VIP A9yks A3

& B3 F A} 892 ARE < nodose gan-
glionol W@ 9#9 BadMxY FAaAd2 47
3 nodose gangliondlA & VIP 8h¢ MAAEE &3t
& = IE Ao H|FoE o o au] =] tig
VIP deutg-Ael e A5 7lgolsiy 3% o
& #ARAGEZ 579 olFH MUY AHFAA
Al7} o] Fojzjok & Ao R AR EH AT

| E

ole] ATATHNA mFo] A A=A 2
24778 Al F1Ee] At mgololAle] oA
A% QDTS L Bulde] AHoE RS 1 &
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2477 A 719 B AT WS R
o Aurlss skl AR AN@ge o
S4 PES 2 ¥ & 9eck 35 o9 7
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