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Immunohistochemical studies on the distribution of neuropeptides
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Abstract : This study was performed to identify the localization of several neuropeptides;
calcitonin gene-related peptide(CGRP), substance P(SP), vasoactive intestinal polypeptide
(VIP), neuropeptide Y(NPY), serotonin(5-HT) and neurotensin in the tongue of Korean na-
tive goat(Capra hircus) by immunohistochemical method.

The results were summarized as follows: CGRP- and SP-immunoreactive fibers were ob-
served as moderate immunoreactivity at the subepithelial plexus and subgemmal fibers in
lamina propria of lingual papillae, but not seen in intragemmal, intergemmal, perigemmal fib-
ers as well as in the supporting, basal and taste cells. Fibers around the acinus of the von
Ebner's gland and blood vessels showed weak immunoreactivities against CGRP and SP. In
the intrinsic ganglion cells, CGRP- and SP-immunoreactivities were not observed.

The distribution patterns of VIP- and NPY-immunoreactive fibers were similar to CGRP-
or SP-immunoreactive fibers, but their immunoreactivities were stronger than those of
CGRP- or SP immunoreactive fibers. The immunoreactivities to VIP or NPY were seen in
the intrinsic ganglion.

Only a few serotonin immunoreactive fibers were seen in some filiform or fungiform papillae.

Neurotensin immunoreactivity was not observed in the tongue of Korean native goat.

Key words : Immunohistochemistry, Korean native goat, tongue, neuropeptides.
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N 2

3 (tongue)e oI UTFH ol¥Y FEoA
FAHE 722 AFHFFEINE JBAA AF
742 ol 2% Futee R EE A 254 7|
Bolt. ofe 28t M 712G A A Y3 A7
Ao Rolyz 15 FENME 4783 : 9
& A YE TE2 TG S5 A B
€ AAsE FL7IR22AMY 7% HXn Yt
FE HoE EREELIL FHY Boll} FEY Fo
we} %749 Q4 (arteriovenous anastomosis)e] Z W
3t AIxA7|Ro2A Y JEE FIete Ao
= &A ok

olHF £F % AA75E AAE B3 o|FojAE
o el R¥de ABoZE A (trigeminal
nerve), $FH A1 7 (facial nerve), /d 914 7 (glossopharyng-
eal nerve), ©|F-A17(vagus nerve), d3}a173 (hypoglossal
nerve) 50 gtk o] ¥ &9 £F & Lol Guhy
42 f(general visceral efferent fiber)= A1 81417 4
A A, dde BHE 2EdE EFYRTFEA
Fr(special visceral efferent fiber)e QtEAN 7 © Al
oM frREn. 281 3 guhgaYAdF(gen-
eral visceral afferent fiber)= F2 AbatA o] P&,
nZha} Z2E EFUA A fr(special visceral afferent
fiber)e] ¢ 89 &F 2/3% FHAANA FrAH 2
39 HZ 1/3& AAAH 4 vFAANM FeEnt
S o)A O AFEER U8 HolE calcitonin
gene-related peptide(CGRP), vasoactive intestinal
polypeptide(VIP), serotonin(5-HT), substance P(SP),
neuropeptide Y(NPY) 5¢] @& Al A< E A (neurot-
ransmitter)o] #¥3te] 3o &F L 7o) #ejsta
AE Ao A Yo

2y Fo N fAHE ARAGERAY 71%5F 9
A T2 FH9 8 B9o vt 1 ¥ 2 ER
5o B ol7t Q7] WEo o] =& thatol
SRR LI

8 FEud 249 AYEA EFAALSY
ol ad AFE o] ] dF ALY & P
A 548 Bad Ag AYsne AFE 4Folxn
SEAAEYE o BXE= AR ACEA BF 4
T 49 534 8 g

HetA & Aol e 2ARY o] 880) ¥ Y
of g A dEd dav T B FE DAY
B @7 o &HI le FFAHRSFE AN
22 g o]E AHALELY LENHE WY 2H
B J1PE o83ty FHELEN APABER
& 22 3t 4% HPd T 71248 E AT
I vobrtd JEARARIALNA SFAHRAF §
o 5§48 9 FEAvE AAF Bid Y&
e T A= AEARE TEIR Bk

Mz U Uy

HEHSE W =EAAH : AF 15kg W9 £
d=A R F 8ulE) & AME Ao SetE 53
A &5, 859, 45, AT, 29 g 2 A
29 53 T sty &= A 4rU(Capra hircus)
o2 U™ R g A3 AEFE-S Rom-
punl 2 wHAZ F FEFHL Tt @A 09%
A2 Q42 #F HS, 4% paraformaldehyde
2 0.2% glutaraldehyde2) &3 n Aoz A {0
A8t HE HEsAt

ZHX2| ¥ HA=ZF g FFaY F
HE2H HE TY 2HY WelA &2 FaR
F 2A& YA 20% sucrose §H 02 2477k A
#3tel FAUA7(cryostat)E o] £8Fe] 30 ~
50im TS AUE HEJD Az A EHL
A 3-5- 1 (free floating method)ol] w2418 2 =]
AHE 32well plates]] o} 0.1M phosphate buff-
ered saline(PBS, pH 7.3)0.& 33} 4|33 & WY
A 3413} & 4 (endogenous peroxidase)E A A 5}
71 91814 0.5% hydrogen peroxide in methanol §
ol A 30E7F W AIFTh o]oj A v Bo)H whg
S A)87] 9138t normal goat serumel] A 24} 7k
HE-8-A17] F streptavidin-biotin peroxidase(ABC)-&
ol §¢ vz serlgS Ax st

1284 &= rabbit anti-rat CGRP(Peninsula Ltd), VIP
(Incstar Co), substance P(Incstar Co), NPY(Incstar Co),
5-HT(BioGenex Co), neurotensin(Dako Co)& 0.3%
normal goat serum-0.1% Triton X 100-PBS& 9} ¢ & 2}
7t 1:10,000, 1:1,000, 1:10,000, 1:1,000, 1:320, 1:
40022 3)43td oA 2447 ARG W
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Table 1. Regional localization of various neuropeptides in the tongue of Korean native goat

CGRP Sp VIP NPY 5-H
Tongue tip ++ ++ +++ +++ =
Tongue body ++ ++ +++ +++ *
Tongue root ++ ++ +++ +++ —
* Remarks : —(no immunoreactivity), =+ (very weak immunoreactivity), + (weak immunoreactivity)
+ +(moderate immunoreactivity), + + +(strong immunoreactivity)
o] B3¢ 222 biotinylated goat anti-rabbit IgG(Zymed  lial plexus)oll Al FF X9 FAwt-&o] FaAHUTH
Co) 24 AR o] &3t oA 4AZ AL WARFTFS AFFFe 22 vgFroAN = HY

& peroxidase conjugated streptavidin(Zymed Co)ol] 24|
7H b AF T o4 Z DAY dhE Bl 0.1% ti-
ton X-100 in 0.01M phosphate buffer(pH 7.4)2 4~
sabd AH}ch ZE w30l g =2 0.003%
H.0.7} 3%d 0.05% DAB(3,3-diaminobenzidine
tetrachloride, Sigma Co) in Tris buffer(pH 7.4) &9
A 10~1587F SN AT B go] By 2 AY
& 253 A F gelatin-coated slidedl] #2351 ¥
Ao mel g4, 837 F permountZ ¥
sto] e oz passirh

a4

#2424t} 8 o)+ CGRP, SP, NPY, VIP, 5-HT,
neurotensin®} o] B3 HHWHEE HAIF A3} CGRP,
SP, NPY, VIPd| th & ¥h&& 3 Hutd] 23 @25 ol
AT FXED YAAT 5-HTY Feole d2 ¥
o} HEE R e viofsA BT} U S
ol 4 et 28 neurotensing] ¥ ¥ = #3tg
A ¥t

CGRP, 5-HT, SP, NPY % VIPA uh3-&
Afrds #EEHA oY e dE FASE AAHAE
(supporting cell), 7] A ¥(basal cell), 7] Z}HA|E(taste
cel)el &= #&HA gt A CGRP, SP, 5-HTH
dukgo] NAMA TN FAHA Fgou VIPY
NPYH U2 AAAAENAN BFE F UG
(Table 1, 2). Z+% AAAGER ] FQure s E¥4
B oo o
CGRP &¥4etS : CGRPFA LS HE, §
, JEe B AAd 244 2§ FFHUL

L AE2FE, QERTY 2L VAR
Frgo] BE3E FGLANAE 7](SubCP“hC‘

Z2 A4

_E,u}u

[e]
TI’
ul

2}

ot o
]

LAALG7] 9o ghE-Q 24 H 4 fr(subgemmal
fiber)ol M= FF o TS0l FAFHIOY
e d g gAse vZAR, AAMAE, 71AA
¥ 83 98 g Aol A A A fr(intergemmal fiber),
a8 9 2] F 9 A A A F-(perigemmal fiber) 3 9%
2 2)& 2 4 A fr(intragemmal fiber)ol] A= %At
$& BFY 5 4yt EFFAY vz (von
Ebner's gland) 9o X3l AAEF 282
WA & S&FoAe vod Fdukde] &
Aok 2 gl H & Atold) AjEA
ol $1x3l= W4 417 A (intrinsic ganglion)ofl A&
CGRPYA RS EE BEY = AU THFigs 1, 2).
Substance P Mg : S AHIF ol
A8} SPYAur-$S CGRPY 5d% F4oxs #
AL F 51’%“6“”’—6‘1— qE, &, fﬂp"ﬂ
o] gute] ZA 1% FAHYoHW HHF, J
ZHF5F, QEFF 22 NAZRFANE B
IR AU LNF LN FTEY FAYRE
ol #AHALH HARFTFL S FHF 2L v
ZfFo e HELEAAMFAM FEE
FAdutgo] BEHAL ¥ HELTE At
u| ZHA E, XM E, 7] A HE 28] 5 5hE e AL
o AAYF, e FTHAAEAT E wEY
ZNAYFAME FAHEE BFE 5 YA
oy FFFHY A3 F9d EEsE A4

ARl oloke gurgel HAHT Ed
so) 2gEoNE 33 vlofy wgol BarH gl
ou} 8] WelHAAANAE CORPSH o] SP

FrAEE B2 S 5 3N tH(Fig 3).

VIP LABIS : VIPO}A ¥1S &= CGRPYFA HHE
3 AR R HHA NN 12A AFHULH
71 ¥hS A T = CGRPYAI Hk-L-o]L) SPAIHF &1
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Table 2. Immunoreactivity of various neuropeptides in the tongue of Korean native goat

CGRP SP VIP NPY 5-HT

Subepithelial plexus

Filiform papilla ++ ++ +++ +++ +

Fungiform papilla ++ ++ +++ +++ +

Vallate papilla ++ ++ +++ +++ —

Lentiform papilla + 4+ ++ ++ ++ _

Conical papilla ++ ++ ++ + 4 _
Subgemmal fibers ++ ++ +++ +++ —
Ganglion cell — — +++ +++ _
Blood vessel + + + 4+ + 4+ —
von Ebner's gland + + ++ ++ —
Duct of von Ebner's gland — — 4+ + 4 _
Muscle layer + + + + —
* Remarks : —(no immunoreactivity), =+ (very weak immunoreactivity), +(weak immunoreactivity)

+ -+ (moderate immunoreactivity), + + + (strong immunoreactivity)

o} Zet T

VIPFA WS AH79 AR L7 = 248 4
Hurgg B v A=GF JEFFY F ¢ A9
ARG M FFEY FEutgo] FEAHAD.
AFEE 2 HARTANE A9Ta73d7 Yoz
GEeHUABAFAN e FANE o] FHHNAL
o 339, VB E FEEY Fugo| 3
). 282 v A F(duct of von Ebner's gland) F
AE ENE ABARIMNE $55Y FAuEE
#FE £ deH g YIFAA-ANNE 7
VIPA k8§ B Q) VIPFA RIS AEE 338 4 9l
Aot 89 IRFANAME v g dh-gute] RAHY
T}(Figs 4~8).

Neuropeptide Y 248t : NPYSAHEE-S
VIPFAuH$3} §Ud S o2 #FHJoY o
HH-g-& SPY CGRPR T} 74 ¥4 WHe& VR
Atk NPYA RE-3-& VIPYA HS-3 nid7lx 2
Ao 233 AudAREdr] =& g
B2 @ LAA A AehA FEHA o R
FYo M AT FAuESo] FFE vk, v gAY
N F5EY FAHNSE #AE 5 AT
2@ 3 VIPS rhEtA 2w F98 £
Me ARG FANE T2 FANSS B
g = Atk o WAPNAHANAE B &
8o NPYAZE #23% F ey 39 2
S&lME g whgo] Az E ATI(Figs 9~
11).

Serotonin YAHLE : Serotonin(5-HT) ¥4

HEL AR ARFYE AT FLafde]
AZAFAMT BEHULH T HEHYES 7
oatgich. ey} 5-HTe] FANEE 2 U
Afe e ABdeedd F4HS Yehd
AZBAFEGE 2 #717F d$ F 2 HFig 12).

—_—

I &

e A4 Az g ¥ oyt B E #
Ad3le EFA £3E TS #e2A 24 9 54
3} 28 uh A7+ 2 (general visceral sensation)3} 9t}

2 EFU A7z (special visceral sensation)E © 33}
& 7ol

o2 %k 89 thdl 7] %o+ CGRP, SP, NPY, VIP,
5-HT, somatostatin, acethylcholine §3} & EFE 9|
ARALGEAZ Boste Aoz ¥eid Qo o
G ARAALEDY EANRTF 1 EXHHE 8
vtoh, & o] R 9o wa} oj7t glE Ao Wi
of e,

ol R=9} Ate] Hox Eeld CGRPE 7t
3} BT #FEHY e Ao A glon
nze 938t A4 22 (nucleus of sol-
itary tract) & W] Z 3 o Hute] AA B33 §o|XE
g3, tEeE, HoF S #EHE AR 49
A QeI

gAY it gl A CGRPYAI WSS A FF9 o
AF7e o BAR AN froll A BaEo] st
FHNAA T E L ARl A REEE AR
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=g e Aol YUY 18y WZ T4 2
FHFHoMY EEAY T A= FASH L W
AR AR HAA CGRPYAFHE7} BEHA gL JE
YooY Ha'e FA ARE BT

9 F2ARAUGY F¢ AHFEdE IS h
oA CGRPFAPHHEo] 52 #3d H& CGRPY
ARG/ B FAME FEE v Ot
AafdA o7t gaHe 950, 94, 28
& CGRPYAMEAAHR7E FEEE #EHE
ferrets]| A o] X329} fAFstR )

% w34 FH oA o] CGRPYA /-7 1]
A RESL Y AoR g9 B 4¥4gE 4
#ol, &, HA, ferret, %], A=, vl-$2 T FE
oM v FHo CGRPYAHWHEAEI} w]eFstA
2X30E 2179 fAE AHE AARHEY o
44 g X3E JA4 FHM CGRP FAuHEAl
AR EXE AY BE 7150 54T UL Y
ERlE RS2 Az

olg]g CGRPYA T FAUZH S FEx 3153 F

589 2EHANE Ba°HET ol CGRP7}F

DSFEAN B ohid FEERINE A9 )%
3 9s Qw5 Y&e YehE Aoz AzEY.

A YAF NS SPFY S AU FE B2
LYRARNFOINT FEH T PR ALAFHH
JHE BN Fob HRLULUAYFAAE SP
FYVSURHI BRI E GRS ol U
YAk o2l Ao 5B AR ALEAOYE §
gol w3 B Aot A8 YEE 2
3=z 4zEg.

Tg SPYHUSARNRI BRAYUFS HS
oz AL dlokahA BEST AR RARY e
552 RIS glol, SPPHVENFAN 47} A7)
F 2 Ytuswdd oF Ex FEEE daEE
50l 97, 2E0He 2oo)td] O §AE o2
PEsE Aoz 474

@4 SPsh |2tshe] BN BHA A=) BB
Bl SPAAHFED JAAAEEC] ARt 3
%) gro} SPYHMEAANGE A=) A 0123} B
Qo] ok el Yu wFols Aol 4
F5o] 2Eshe SPRAMSAAAN S FRE
o £43k3 3iol SP7} T3 HAE AF AR e

olgte At Hu¥*E Q). o]HF BI Fo7 v
Fo] Hol SPE FEF wet vy #AAE 55
UdzzE 93371k dtn ndges gEgle] §9
BT Aed L dvhAARd T doq3E e
AL2 AZtEd.

metd 2 Ad7ZR @5 AANge 3¢ steed
el A& SPEA AR 7t BAEHX e He
2 ujRo] £ o SP7} | a2 EeUgRg e B
337 Bote §38 28 v AFAg
BA2 75 & 3 ALE 590

8 CGRPYANHEAI ot SPEA SN f7F Ea
FHAM FEE £ AEEG} dYolM EAFY 5
8 SAUEF FHAA SP E CGRPFAEH-EAHF7}
o4 BEF s Bu*¥2 olfo] Bo} SPs} CGRP
7t dd AT #9dte o] oflz g &
FAHOZA ALZ2E7 5% Bodes Ao 4
Zgrt.

ol g SPFAF WA AT £X & CGRPYA
AR BEXES S AR e o) R
Aztx1 7 "o CGRPS} SP7} Z&38t: g1 CGRP
7} A" A ¢ SPEHE FHAA SPEEE £
ALt SPE a3t = & A SP endopeptidase ] &4
A8t A SPY 2H4-& FrHA AT Ba®*PE o 1]
F0] 3hite] MM froll SP} CGRP7}F FEE 7154
E UE AR AGEHY o EX 3 SPY CGRP
T AN A e Aoz AZdEnt

2y 2 4843 ¥ 2850M s SPYA S
A f R0 CGRPYA NS AZAE {71 il ®ol
FAFHA e ol& Fo +E5& Aujdte A AEY
(hypoglossal nucleus)o] CGRP7} B¥§riE Bn“=
Bol 3 Z&% BEdE A4 RIM #EE CGRP
€ 39 #4g Aujste AAAEE deE o &
& Avjsie daAA A FAHASS LhERY
€ 2%z 449

BB o|¢AA oy JBAE olgATIE
A2 43 VIP':E f2HY RE 3o HEFE,
53 dARTY 42RTF9 dEedA BEHE
ot B2t F¢E olgkE 9 & Ao 2
A B2 Yo FHFY A4de FHaf
Hol] 2X 3= FHLAAEFUY R LA AEF
o A VIPYA R A A F7F B&H dAFgE ot
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B BEgAE e

ABfr ol Ae] VIPGANEAfo] B Y50
% vh-g-20 A4 AR F R E FEEE, fA
A A9 F0N FEEE, A% fRN TFr) &
ZEnta SET Ferrero] & 4y Z oA uj ks,
AHIGRIAE FEEE BEHY, 1%0]9} X0
Ae 29 Es SRl vgsg FExddn B
123 QU o] @ AMA e H|Fo B o, dZ A
AFE N RG BE FEAA Fo) e VIPY 2
e S g Ao AgEc

EHEY 24 44T Agafgadols B
Uzt HARTY 4hafadE VIPSAugAA
A7t 2= A

ol#l ¢ Z 7} Montavon 5™*0] VIPYA vHS-A1 74
FE =9 F$ Bunnfdidr F2 By,
Aol e 493 AGnfBN 2% 32F
ATHL H 3% HOoE Hol FEFo & VIPYA
SAZB AT EXZol7t AFFFoA Bt opg}
AT T YebdE A 22 JztEr.

€ AYZAH VIPFAAR A A EHE 75T o
o] v 3 S A E U5 ARHFAME B
#3594 o] Molyneuxs} Harmon® 2 Molyneuxs}
Haller”7} W ol A VIPE= 89 g# 538 ANAZ
o B¥std FRG o|gAPoEZH H2Ad
#ogittE Bag v o] Hol FFAYAGE HeF
o B¢ vhA/IA 2 AT Y| BEE= VIP 34
232734 %€ SPUY CGRPS 34 g% 83447
S 2N LS FEEAG ez B A
o2 AZtEr)

EF VIP FANENfE FFAYAYY A S v
A A tF BAHYOH O AR EAGE
gz a8 #9858 EAR/E ARHFAINE F
Arbgo) BEFHREY o] AFE Luts %] 9
0|, YA, &, ferret, 1Fo] e} 7o) VIPYA uHEA
A7 WA M T REEH 3, R 9 vhSAd)
E gAY Be FEEE #EHAYL Bad A
S 2 n o] Hol g efitde L ik 7}
ZoM VIPE 83 B9 ofg v|Z34s O T
VAN EZR FEetd FRuzdd 243 Ao
o n3g FE Ao AZEd

FH VIPGA RS2 a3 A Ak 89 AN A

=
.

qto}

pod

A
)

=2

=2

AAEAANE AZHAEY o= do B¥st= VIP
= CGRPS o] nZ Ao} Mg sst ¢e o
AZY B AANFAZE AAANA FHT ol
Uet 89 WAHANAAIAE fdhHE AL AAE
= Aoy A28

A= oA acetylcholineo] AZAAGED =&
AAZAEAZ R8P B0 P44 A VIP7}
acethylcholine®} F&38}9] acetylcholined] ¥u)& 23
& 7Hs Aol slthe a2 u] o] Bol B A¥d4
BEHE VIPGARHEAAEF 5 d3E cholinergic
fiberd 754 o] AW R='*e] A& acetyicholine
o] HELYLEARZAFANE BFHE AFdE 2y
FZAHAGANME VIPZE ot8 Q£ 4 A o)A
T #AAHA ¢ A2 Ho} acethylcholined} &3}
A e AR MAY 5 g

a2 VIPZF 284 AF0 A2 o g4 589
ol A BFFE F/ANA FagAA) 4T 29
EHE F2A00E Ba¥2 wFo| Hol nlztyyd]
A BEdE VIPG &4 & cholinergic fiber2 2
HojA e =g PAA NAHAE 9A cholinergic
neuron 8. 2 AJZbg o}
£ AYPAA VIP FA AR F7 H8 2 2] oA
TAHA FRAT DA ZLANY oY
BAAFEAM O5 RFE AL VIPY 7)50] 34
AFS Aede QiR 224 == ¥7t5
AU AAALEL T AAZAEAY 74540
ATE AALSLE Ao g 3250

ARG F M NPYS B3 & VIPY E¥
9 YT o2 deh) Hwke] Ax n=2A @
FHAow 1 gAY EE CGRPYA ¥HEol} SPY
urg R s A BFHAD. o) A= Mon-
tavon o] 2|9 WAFFoA NPYFA A7
Aol 48 2ag 33 FAS A3z dzdn.
22 Luts §%0) 244 5E & 402 NPYR ¥
a3 A A3, f50], A, FEJHE g d
Bl A wlefatA, Ad e A EH Autn St A
o) kel A #AEHRYIL, ferret, LYFo), 1}F29] F
T NPYYA RS f7F #3252 @othes 2age
Z& ZojE yehlm gk
Bt ool mRAe Mo REGLE ol 5
, o], A=, npe 2o A e vgEA #FEYn

A
3

A
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T SRR #EFe ferretd] & NPYY
g FEY F Qg a4 B A
ol & Ui gled ol s NG &
%J—} 22 NPY7} 3o 2E3 e ARHEEd 5

715HAN T2 HAE AA 2 A& YEHY

492 Alado.
J-EP 2 AgA NPYYA RHE A 77t VIPG P ukg
AR WlE FAE BEE Sta Ilen 59 €%
F90)A 2 BAHAEY o]+ Molyneuxs} Haller”7}
Aol A VIPS NPYS] R¥E Bud A b F4
st o8 @ 2o FudY 2 +%9 CGRP, SP,
VIP, NPY7} BF #ofshx] 2 S A )b g oA
= CGRPY SPET} VIPY NPY/} ©f 8% 7|58
BFshs Ao AZEn. B8 H=, vhex, A9
ST 270 A VIPY NPYZL 3&E3T Qle 4134
71 BRdgE 2u¥E uFo| Bo} FZAYAY
o] HME o] F AHAGEH] FEY F5AE
AApEhE A2 AAEHY old e B AA T
A7t FaEojof & Ao AR €T

&H NPYe A dA Fedse xojot=dy
@ (noradrenaline)s} FE3}o] A7 AH o] AF(presy-
naptic leve) ol A & wojoledl g el 2ulE A stn
A 7 A7 o) Z(postsynaptic level)o| & e
715 & e VIPSE Y2 FA5E)1% S FHA
1% B o5 Qo

ojof vjFo] & of E HYPA FAd NPYFAHH
ARG WAZABEAEE VIPgE 2 w7
A 72529 noradrenergic fibert} noradrenergic neuron
o2 AZd. 22z dxAgNd 4T
3ol agAAF FugalFol A g F4
o2 $¥EL YFo] FEY EF olAF A=
AgA7Ae A E T ) FHd X3 AEA
71 RRARAAA e FRgAERH AAA

-.~—-

oA
A
et

T

°B"_~o.u}-)'

F L‘

E

#9208 FEIE glo] NPYY VIPS) e Aoz
Aahota el 48 k54 veniE Aoz 4%

e}

Monoamines4| ¢] E22 T4 3 2 &(local hormone)
FEARAGEAZA 43R ¢ FF:U44 T4 4
g 2¥&te] gty Hezd, 54, 24AE FY
8% AU s s R AR dEA e S-HT S

Eoabd, A7E SelA gL JANE R @

o FHATd Fxdte vjhg @35 A
AgEAdg FA4sE Aoe Hudo Yot &
E7, 45, w2 FAME ¥ e 5-HTHA
HSAE H ARAFT FAH o] FEJHE A
BAAGEZZ AEHE o2 HaHo] P ¥,

e B Ay 2 S-HTSAWSA A7
Aetaf gt R BEHUL BT of 5-
HT 4NN EE 23 BEHA o} o] 1
T B2 Aol YEhiY. B5AA 7 Ao Boqde
5-HT*#7} o] ¢ =A% oM vl %5t
BEE Yo Bot R AYUNY § Bt 9
2z 53 5o e A7 Aew A4HY AH
HEEFaA FgaFo o Fdof fajse & 4
FEHUNo 2 A= ok Fd A7} Bo}
3 2o AA g g7t a8

g B

§2A)ej Ak &o] 2 ¥ 3= CGRP, SP, VIP, NPY,
5-HT, ncurotensin 5 AZAEEZY ZINHE 9@
gz 583 Yoz #AP v Sy 2L FES
Ao,

1. CGRP$} SP FAWHEA f= Ao ZAH 1%
#aHR e Aetufid Exshs FALNA L
2 e HPAFAFAN FEE PNl B

ZEA 22y 8o E §4%e A, AA
AE, 7IAAE 223 YAl ANANF, HEL
HEANAA R 2 F 2 SAAH RN E et
S AEAY ¢ 4D gAFAY v FHo ¥
e AFFAME vgd FATEo] FFEA
ot B3 o Z&FAME oG whgo] BAHA
o}, 3 UidA AA - E CGRP & SPYA W
SHEE 7Y 4 U

2. VIPS} NPYYAIet-&NA4fE & AAd A
Hgnfae 223t ARPAAL7] B HEL
YUNA Y RN 2T FAgugo] BEHNJOH ¥
BFNNE 7 FENEE Y F YU 2
By v v 343 FHE Eede AFA R
Ne 2R AWML BEY 4 U2 9 Y
AY AAHAME 73 FAHEE Bl VIPEA
SHEE BZE 5 U
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3. SHTHAAWNZAZARE 4F 4759 viils HEAEE YA NewotensinF A 8H-$ 0 34§
Fo Az AR AT BFHALH O T 8ET F UnS.

Fig
Fig
Fig
Fig
Fig
Fig
Fig
Fig
Fig
Fig 10.
Fig 11.

W ~N O O AW N =

(]

Fig 12.

Llegends for figures

. CGRP immunoreactive fibers(arrow) in vallate papilla. (A) x 40, (B) X 100.

. CGRP immunoreactive fibers around the blood vessel. x 200.

. SP immunoreactive fibers(arrow) in filiform papilla. (A) x 40, (B) x 100.

. The fibers showing VIP immunoreactivity in fungiform papilla. (A) X 40, (B) x 100.

. VIP immunoreactive fibers(arrow) in filiform papilla. X 40.

. VIP immunoreactive fibers around the blood vessel. x 200.

. The ganglion cells and fibers in intrinsic ganglion showing VIP immunoreactivity. x 200.

. VIP immunoreactive fibers(arrowhead) around the acinus of von Ebner's gland and its duct. x 100.

. NPY immunoreactive fibers(arrow) in vallate papilla. X 40.

High magnification of fig 9. x 100.

NPY immunoreactive neurons in intrinsic ganglion. Arrowheads indicate NPY immunoreactive fibers around
the blood vessel. X 100.

5-HT immunoreactive fibers(arrow) in filiform papilla. (A) x 40, (B) x 100.
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