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Localizations of substance P, CGRP and calcium binding proteins in
Korean native goat duodenum
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Abstract : The localization of substance P(SP), calcitonin gene-related peptide(CGRP) and
three calcium binding proteins, calbindin D-28k(CB), calretinin(CR) and parvalbumin(PA) was
immunohistochemically examined in the myenteric and submucous plexuses of Korean native
goat duodenum.

In the neurons of myenteric and submucous plexuses of duodenum, immunoreactivities of SP,
CGRP and CB were confirmed in both nerve cell bodies and fibers. In contrast, CR immuno-
reactivity was found only in nerve fibers of myenteric plexuses, while PA immunoreactivity was
found only in nerve cell bodies of submucous plexuses. In the inner circular muscle layer, dense
SP-like immunoreactive fibers were prominent but only a few CGRP-like immunoreactivities
were observed. Most of SP- and CGRP-like immunoreactive neurons of both plexuses colocalized
with CB.

This result showed that SP and CGRP may have a important role for the movement of small
intestine. The colocalizations of CB with SP or CGRP in myenteric and submucous plexuses
suggest that CB may serve neuromodulatory role for SP- and CGRP-immunoreacted neurons on the
movement of intestinal wall.

Key words : substance P, CGRP, calcium binding protein, duodenum, immunohistochemistry.
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N B

2388 ETF L FA2F, ARug 3229 ¥y,
TEH JFEY FF Fol FFUEAZEY vy
SYHOE o] RojAE 7|2 |42 i L A4
2.2 BHl3te 32&TG AAAFA g8 2HHAY
AupEcH?,

28 4% 3¢ +F EE Y 2He F
2 f3%olu 2% R diFe 494 de FUEHA
¥ (enteroendocrine cell)7} B@¥c). A% @e $54 @
oAt AL A%AYd e WAA A7 (intrinsic
neuron)3} A& A G A o] &8t 2N A € Bugi g
9] 9J914 Al 7 (extrinsic neuron)S. 2 o] 2o} A}, o] 9o
az@d e YAN AAMNEE 9UN AA29 714
A BAE FA%H At £33 o, E 2§
T340 Belgia gAA Yo

B9 e AN VAAZE 2434 L7 (my-
enteric plexus)$} 4 28 A 7 & 7] (submucous plexus) L o]
T AZYNE BRHA M2 48 AAMRE 7
AEG”. 2430797 $EYS RS A
ol N NAAEA AH ER3A 9 ABHF=
TS glen FHPNFLNE AGL2Ad 94
P dR29 FEAAM e WRLE FAFE
ARALY F& 28FANAY7IET Fha ¢3A 9
T olg ARANE TFASE NFAEE AEAY
714 g8 R APEY] T4 AGAA 4o} g%}
3ol A7 £ A2y B4 ¢ o
¢¥ Aoz Husgy Qoo

FRAZAEAE 2R AFAGED oYX en-
dorphin, enkephalin, serotonin, y-aminobutyric acid, calcitonin
gene-related peptide(CGRP), substance P(SP), vasoactive in-
testinal polypeptide(VIP), galanin, bombesin, neuropeptide
Y(NPY) 59 e 441gE30] A3 g
acetylcholined] 288 2AFAY T gdEo2 =g
3o Fad 2%, B 2 415 E 2P Qe
ilﬂ gi q_l,4.14~?_§‘

°|% SPE A3 H & HR 3o A de £X o
e HelolE2 F2 FEAH 53 e AAA
CEIR g8 ge B ol £33 dvE 14
ARABAEY F8 AHAGERR A ST B

Hoj g,

A%#olA SPAYIEHEE ZE3AFLNY &
FUTE $3A4 B89 EF ¥ 378%F¢ 334
71 LA A YA E 2880 7)1 AA, gy
U3HE 2343 Yo AL 14 3449 758 %
L‘:. 7}19.5 %]-_3121 glqu,u.zs-w.

CGRP+= norepinephrine 4| E F7HA# A28
AEEF L BHE ZANY BT ol A% L
ME SPY $2E T U A ¥ 3= Aom
gHAA AP a8y B SPe} FE3 Spo) &
HE A7 @3 SPE st X490 SP endo-
peptidase®] §4& A3} SPY F4-& FNI = A
UE VB E 23 JE AR Ruga Yyt

252 3D d(calcium binding protein)}& A X1he] 2
& ¢33 Q¢ 9 sagoly AHLEA
ol 4X B AW o) Wl JYAHE: Lg
9 =& AT gA AP 28y 444
BollMe e 715 & olA P83 wEA X @)

°]F 2% oA A& LAY calbindin D-28k(CB)
& vitamine Do &3] A4to] 2AHE FadPy
9 FUzA JolAFY AAF NN NP AeERY
qEe e R2Z AAX 1 Uk B3] BAY 147
2+ 7 A) ¥ (intrinsic primary afferent neuron)?] £& ¥4
42 48A Yo WARAAERY 794 Fad
32 A48 3 gl

e 2428998 A9 calretinin(CRYE Fete A )
+ B don CBg ofF FAIG @A 35407
AdHe A2 O AR SAste Aoz ¥a
HI ok 2HPelE BR FE9 3B A CBut-A)
XY EA7 EAS T 1o 23] ALo) A3 A3} secre-
tomotor neuron @ vasodilator neurono} A} CRAI %7} 2%
3}.2 9\}%0] 1351_.]1 ﬂq13,35,43~45'

Parvalbumin(PA)2 E719] 2823 A g ¢Ad
Zad% dNFE FFAFANNE Had usd
@3] gz 3po| v H(Alzheimer discase)e] o) HHUL
A% #Hutg HEsl XM 343 gase Ao
geiA AT® 28y NG BEE PAY A7
A9 o]FoA 917 gt

€ A7 E3AHILY Ao) o)A SPS CGRP
2 LRI RIE PR3 AEE BT o]EY
BEXIZHE # o] &0 MUAFEAN 239
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59 o & VA EE GotR A FYFHA
.

e A Uy

AUESE Y =X : AF 15kg 7HFe] S AYY
¢ 3 ovlElE AH83tgith A¥FEL xylazine hy-
drochloride (Rompun, Bayer Korea)$} ketamin hydrochloride
(Ketamin, +@4W)E A5 kg? A2 6mgst 0.06mge]
$F02 HolA &Y FABIY A U FE
F9¢ F8 ¥¥A 7L 1,000mlT heparin 1,000[UE ¥
it 4ve J4I5E FLHA BHFAHHAG-

FFAFol B¢ FEL Z 4CY 4% paraformalde-
hyde& %73+ 0.1M phosphate buifer(PB, pH 7.4)2 #F
1A3}A.

BHLAC] Bd FEL B4E 9o AoAFE 9
ol thg WA A ZEAW FHZFo] viggoz &
BT Pog ngs 4vY FYLAH R 12412 F
RRART FaFo] By 239 IEE FAAA W
Hoz detnd ¥uig v 8-12pme] HHUE A s}
Ak

YA 2&& 30% sucroseE §-5§ 0.1M PB(pH 7.4)
of 12213k WiA] 24X 3E<Q B2 ¥k ¥ 223 %
AA HolAF 2A ¢ dojui 23 o] §7]9 ugd &
A3 J1heke A& A% F embedding medium(Reichert-
Jung, Germany)el]l ¥uj3tirt. 22 5244 7] (Reichen-
Jjung, Gemany)§ o] 4314 12-14pm ¢ YE2AEH
£ AR} gelating Y lideo] #Q ThE -20TH o F
& Ahe B35 Agd) A3k

SOz Xeutg : Uz A Y Y4 4 ¥E
ZAAAE FLAA 3087 dzAFH e s W
£ BAAQ W o & AAANZ & #5
Atk o]E ABEL 0.1% triton X-1000] §H¥ 0.01M
PB4 <i(PBT, pH 74)e 1027 &3 A F o] F57F
Z 1083 33

Aol B¢ 23L& AU WA peroxidaseE A
A7) fA#A 05% Faksta27} € methanol -§-<
oA 308 WEAAG. oF FHF PBIZ 42
1084 AAg F v Fo|H g A3 H3td =
2} & normal goat seramo]] 30¥ 7+ ¥H-8-A]7) ¥ streptavidin-
biotin peroxidase § & o] & AFZ A& HA

L5 =)

13} 8 5] rabbit anti-CGRPS} rabbit anti-SP(0] 4} Pen-
insula, USAYE 1: 1000002 3)438ho] AL4-3H9 05 rabbi
anti-CB, rabbit anti-CR, rabbit anti-PA(0]4 Chemicon, USA)
t 24z} 1:5000, 1:1,000 © 1:50000.2 A3 A}
433t

W2 eeo) o)gd ZE At 3% nomal
goat serum % 0.1% triton X-1000] 3% 0.1M phosphate
buffered saline(PBS, pH7.4)]) o] 4] A}-4-31% o}

7t 23 & 13} §A9) 4T A 18~24X2HE < §HEA
At o]F 2z %A ¢ biotinylated-goat anti-rabbit IgG
(Zymed, USA)E 1:20002 HA @ o] LA
242 drgAIF e o]ojA 1:20002 343 peroxi-
dase conjugated streptavidin(Zymed, USA)o] 424 14]
7t ARG oY 2 gAY BE 3o PBTR YL
2 4528 AHt

A A ko] Bt 22L& 0003% HAk3H5=A4 9 0.05
% DAB(3,3 * -diaminobenzidine tetrachloride ; Sigma, USA)
7} @€ Tris buffer(pH 7.4)& G A 1-5832F LA F
o o] FAY A3 dME A 24L& DAB Wi
AEC kit(Vector Laboratories, USA)Z 3~5% 7 WA A) T}

tAbgo] By 2L FAF £84 FYAQ Cry-
stal mount(Biomeda, USA)E ¥]% ¥ Axioplan microscope
(Carl Zeiss, Germany)2 #3381 AlZ &4 & 3ol

o|ZHA TS EuE : JH7]1FE AECE 3o &
AN AF 2AHAH d3td e ZaAddRZd R
FEARE golr7] 18] acid permanganate "¢ o]
£ o) FHYz g4 & LA A

HA CB uH& A X7} Hlg &eto] = A cover glass
& AA$ g 0.15M KMnO, 2 0.01M H,S0, E&4
o2 2§ 506027 AANAA 14 YHE £EANA
o 12 A4 & AAAND 239 g oA 2y
o2 SP9 CGRPo| U@ Az 34ut3& 83t
0.003% #}A+3}429 0.05% DAB7L 3#-¥ Tris buffer
(pH 74) §42o2 SN 7 Th§ 2402 U3 AXE
€ ojv] #9¢ CB 137 9o jx3le 5UE #E
Zro} #9439t

HEAH S A g X E A5 S8t 4 4
YEENA 4 27 o] BES Z4 SP, CGRP,
CB, CR ¥ PA] B g4g UL FAHE 47 57)
HE AT b A2 AH T 1008 Alof A BolE
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ZE ARG/ HEHNEFE AU oldf AH4E E
Aut2 AU AHAYL cresyl violeto. 2 FH3}e] Z}
29 NAYINE FASHE A MEE AoM E&A
¥ o H&g A&sgoh

i o

SPS CGRPS| Bel¥iSd : B3 AAVY HolAF
o AYAR Y% 2$3UALNE FASE BB
NAALE SPS} CORP Aol thged AZALAS A
AN% 2SN Beeg-g BTHTable 1,2)

Table 1. Proportions of immunoreactive neurons for sub-
stance P, CGRP and calcium binding proteins in
myenteric and submucous plexuses of Korean na-

tive goat duodenum (MeanxSE)
Immunoreactive % of toral cells
“oells Myenteric plexus  Submucous plexus
Substance P 10£2.6 73144
CGRP 1319 39177
Calbindin D-28k 18+3.2 58+84
Parvalbumin 0 26%5.1
Calretinin 0 0

* 95% confidence limits.

SPo T AYuHEL SEFANF LV E FHHE A
AATAG N3G BFA ZeA FEEAT A
A ANZAE F SPEFAAZ ] v &L 10% HATH(Fig 1a).

2% % (muscularis externa)] £EY AT &HF
Aol A 73§ SPRANF7L BEEHILH o] HfEL
A 2 oz FYSAh 2 upgA
2298 E SPYEAG7 38 28 A BEHR L ¢
44 & 1] o8] th(Fig 1b).

AAAA LI AN E ABAEASG ABHEF EF
oA 7 dogutg ngon A ME F SPYAYA
¥ H) e 3% Ah

Aot & H(muscularis mucosae)o] A& SEEF HE
SP AR #7t daHR e F%3fB(amina pro-
pi)d A E 55 AGHEE B vnF 70 SPY
AR 57 BEEHAT. HolAFH 49 dF A

EANNE FF =9 SP FAHg-o] B35 ArhFig Lo).

ZXFA7ZU7 0N CGRP FAuE& 1A AARA
EAE 13%9 v &2 FEHUT. AFAZAE FFE
o] CGRP ¢4 g€ n@on AANRE NFAEA
FolA 7 A& B TH(Fig 2a).

SPotE @] $EWZAMNE CGRPYANZAH7} 3
& W RYOE ofF tEA FFHNLH ugART
dME Ae AR FtrHFig 2a). _

AgANAG7)AME CORPY Y@ 7@ AGuhg
Hol NAMEAG NAHF EFoH BEHUt A
A AY7] F CGRPEA M EE 39% Frt.

A Sus Jgafid M E CGRPY HHutg &
Bl ARAR7 #EHAOH dF dhe AHLAE
A9 CGRPHEME AZAEXAZRE HYISHE A
A AGaHA7RA olojA Y& A= FEEHATHFigs
2b, ¢).

YHPYcIYEe HAWBY : BEEY BUFT F
CBE JHYUAALGs S 2&5NR Y7 BRA Z¢
Hoduke-g Yehhith a8y CRE 2834497
o NAAfoMT, PAE ARINAU Y AFAL
A A A ko] T ¢ Th(Table 2, 3).

CBE 28344979 AAARAG 134/ BF
oA dutgo] A= gl om CBEHYAEAY ] &2
18% Atk AAMEAAAN CBFYHEL F5EU A
ol MRE o}F 3§ A7A 1 AT7t hFEA dA2H
Ath. CBFAM e 24F V4 YE71Y AAAEA A
ojo A ZaA ¢EHA

243N E $EYITH HIgH 24 ZF CBY
AAH7E A9 BEH A @ keh(Fig 3a).

Aeta ARG 7| ME 58%2] N AHEA7L CBA %
§ Hgute g 9. CBYANANfE 55 @
& vgoen AX F49 gz FZHU

A2 4ay JFafRdis FF3E9 HE2 B
ol CBA#7t o UG Ao A3 Y719 CB
FAAEAMEH H2 88 Y FFnHRAA
o]o] A AZMFE BEY T U ATH(Fig 3b).

Aol 4AY F thee] AFolA Fa CBYAY
$¢ Bgon HoAFFRY Ao FAME CBFIA
27} #2FUY. olg HEAXEL 2SR 2H
oA 713 Bo] HAHNLH AR YAFer 2
T2 A3 o] & Ach(Fig 3c).
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Table 2. Immunoreactivities for Substance P, CGRP and calcium binding proteins in Korean native goat duodenum

Substance P CGRP Calbindin Parvalbumin Calretinin

Myenteric plexus

cell bodies ++ ++ +++ - -

nerve fibers +++ +++ +++ - ++
Circular muscle layer +++ + + - +
Longitudinal muscle layer + - - - -
Submucous plexus

cell bodies +++ ++ +++ + -

nerve fibers +++ +++ ++ + -
Muscularis mucosae + + +4 - _
Lamina propria ++ + ++ - -
Glandular epithelium + + +++ - -
Villial epithelium ++ - +++ - -

% 444 : strong, ++ : moderate, + : weak, & : very weak, ~ : negative.

PAd] ¥4ukg g B HEE FYYAA Y7 M5t
FEHAOH &30 L)) ME PAS & AXE
7t BESA 4

PA 9t 8-& AYLNALI S AAFHEA At
u)$ vekstA JERRon 1 uj&e HAMNE F 26%
Aot 28U AAH e AFHEA F9 oA o} F o
$ukedHU ER A oy B3 A HFig 4).

AZ5es A4ndd 2 A9 AHdME PA
Fgukgo] ¢ Rt

CRY| YA &S B HMEE TE3AFHY7Y A
AAFAAT BN 559 HYul & HJe
o ZEFNZFLN Y ABAXA FHAA depdf ¥
o2 FAIUAY. £EYIAAN dW$ =EA g
CREAANAGFEC] BEHALY g2 2o ME
CREAFANBA 7} B&E A & kch(Fig 5).

ASYNZ L7 E AFAEA L A3 F BT
CRo| wg3ta @gtth 29 Fo2sd, d%u4d,
HolAZN 9 FEYYIME CR ¥HE-& FEHA ¢
pig=

SP %! CGRPS} CBIo) o|Zpiisiatutg : £ 4y
A AHEE ZEZ TS 9IY CB, CR, PA F94 CB
gro] FerUAAY G 2EFAHL NN BF 7

HAehg-& AT getA CBRHEAE7t SP ¢ CGRP
T @7 R deAE 8y 29 CBUEAEE
AHLANF L)% 24307 Y7] ZFA o] = EF
3 FE3HE o] FUHATH(Table 3).

Table 3. Proportions of calbindin immunoreactive nenrons

colocalized with SP and CGRP in Korean native
goat duodenum (MeanSE)

Neurons colocalized with calbindin

Myenteric plexus Submucous plexus

Substance P
CGRP

% 95% confidence limits.

67+37.7 92+82

751283 87+139

537397194 CBEHEHE FolA SPi = HY
S NAHEE 67%9] v &2 FEHY. CBs SP
of ¥4 YAYEE B 253N AFY0 9 WAL/ E
Aelg 2o 2 #E5 A HFigs 6a, b).

AYLAZ G4 CBEgAIE 5 SPlE A
8 Axe v gL 92% Yk FHLAALN Y A3
AZA F99 A2, 44252 € 41+ d
o)M= CBS} SPo] 25 Hgutd-§ B AAFH K7 @
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Y. BY JolAF 449 FEEAFGME
CBs} SPE B 5 343k A X7t #4531 oH(Figs 6c, d).

24207497144 CBHEHE F CORPIAE 34
BHgg B AAAEAY v&e 75%2 FFHJS
(Figs 7a, b).

AYPNAL7)e CBEHgH XA CGRPY %4t
£ B AAAEAL vEe 87% Hout HEHL
njekatget. A%2433 AFnfEA4E CGRPS)
CBo) 2% Woutgg B AZHH7 BEHAN Y
I & A Y oh(Figs Tc, d).

o @

Aol A 4¢ EJE 2FME B, A%, 2
¥ 5 EHLT R ABLEH 22 AT M=
#7180.2 o|folA 4F L3 FujEo] EXH
TE 39 2% 238 £& B ohs FUEE
of 2%¢ ot} & FFo] o] FARA B}

ol FLFL YAAHOE 2EFNAYINE AR
3o 285t o] T AFAXE 2A F,
$F R AIABAER o)Fo|A glon BERA o
A AANFEC) 253 B2 ol FEEAxE E
Igcn BaHYU. 283474 497)6E acetylcholine
(ACh)3} norepinephrine 52| A AZFALEZD o9
o] = SP, CGRP, VIP, NPY, scrotonin®} Z& NAAGE
o] A3y olg 4o A KUY F471d
Z43AY, AR F LA ACho] RHIHE RE 243
o 289 &0y ojge] doju Aoz FAAD
gl r;]_1,4,14-17,19--23,15.

AHLNZL7 e F2 AEEY +5H €89 $F
£ $39 499 F5E FANIZ HoAFAY #
HE 2A%E 5, 25249 /)% e ¥ 89 o
WAA A3 FAAAHNER EA e 2% o] 714 H
Zo %Y A& e AE 283 FAPRE R
Y 9Ee g9l E dgn

Aotz sue Yoy yugzy stold YA e ¢
L 289 BT ERM R E7A Bl e &
4% A48 oM §29 FU LB F FF
Hx2 §59 $52 Fub

Lis} Fumess®= 71U% A% 2834049744
SPE ACh ¥4 E A4} choline acetyltransferase(ChAT) &

Ak 29 9% FE&E Bo|v utebA SP7E ACh
o] BHld) 4% oA FdA 2 &3¢ &F& 22
& 7HsAol gttn BT Yae ugAREE
42 2 atropine, tetrodotoxin R lioresal 5 AChe] A
#|(antagonists)& Fo§ th& SPe] A3 E #EY ZH
AR F59 BANU) PARZY FEFEAE
aol7t glem wetd Serh AF HE2d 243t
$2g ¥ AojFn Budgt olHE AL SP
7 @ J1AE $89 3L 2 AYE R
qFE Aotk

B AYdME SPEguEE 2834479 A
AxA ARG FAN ZF F8A dehgon £8
ZAHE ZE&4F Alolol A T 23 SPAYEHEA
$7 225U ol 28530744979 St A &
EY29d 4N 35S devE A AAEHF
= A%ea 42E. o|g #AES Lomax er al*%
U8 $EP2oA SP7} £EE Y £5& AF
ZAGo2H SP7L AL 5o 388 S g
3

8 29 2KFAFL4ME SPEHANIZAET}
FaA g3 ABAHFEo] g5 FaA gEddn
1153 JY”. ol 2433979 SPAYEEL
FEd g Jol7t ¥&E vl Ao, T 3¢
2430749719 SPARNRE FFAFANN
# AA AAMFIAY B ASYAAL7IAA f
e Aoz A4 2y FFARLFY 2§
2074947104 10%8 ARAXA7L SPo] FddE
£ B¢ Ao n|Fo| B SPAGHEYF dFE
& HY 2IFAAFLNY ol%d 243UAYNY
SPR A ATNN FeT FEA FFAEAFL 7
S0 e Ao A8dT

Clerc et al & 283073 Y7e] SPEYHEHEE
EALR9 o) wa} vig 2 e 4 UE X &
EY29 $4¢ Y A2 2FF=2 #£F39h 29
U 2 adel A4S ag M2 2= P
7 o}F =F ke £EYZo|E SPAYHSNRIL H
AR ALE B 2&3AAE7 Y SPREGHEA =
YEE £EY20E A4S U AR AZ4E0. B
&SPt N f o FHPgo) T2 LEYDY T
ARugs 9AE & agFoR 439 2ULF
£ 37 SjdodE £EY 2ol uigAR I vidtd ¥
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A #7140 EHOZ 75 S Aoz @
g

AYPARA7 N BEHE SPYHEE 288
Wl J1AA, 384 A3 2 JUE 25349
712 AgdFE 48E st WAL 92 AGARA
2 g3A 9o a8y 9eA3 G0N a2
T HFEY SPAG AR E 2 FHrt 2&FAURE
JEtn Hada o’ B A9 34 SPo Aguky
H ARAZAE 28FN4L79A 10%2 R=¥9
2% Bk gttt 28y AGYAZ Lr)gME 1392
P29 35%1} 7|UH2e 12% et A Bttt o E
FIAANEY A 23AUY AFo] Y K3
79712 AesE v guc IYLNRZLGVE FHF3E
o 253079712 AgsHE ¥ &°] & FEEY
€ gusie A= JZdY. o F4AT
2 Y A% AYUARLNE FRHAM A0
ZE52AFG77 FA0 weE & § 57 WEo w
E ugg 478 A3 g% E4H o2 A48 5
AL Ao Algdt,

TH HYLNALY B F7) SPE $HE AL
o]F X7l FFEY FEAE #49% Aoz NyZE
th &, o] SPHISAEE A2 ST HGufHd
A #22g 4 spaAgwg AR A HolAR
29 5 & 8= FL8Y YL @38 AL
2 Bddd.

CGRP: =AY BF 285% AB L7944
13%9) NAAENA FAutgo] A& ol SP} A9
&g A=Y FEFTE By o AGUANZ LA
ME 39%2 SPY uldle] & FAduls-& Bt CGRP
7t ZBAAATN AW G JFE vt s
Z 484 dA gk a8y 239 Purkinje cello] A
CGRPE SPY 282 A ATt B w3 &
W & 4Y94A #FE 285079719 CGRPREE-A]
EE Ho|ARY e Z8EF 3 SPY 715 & &4
NAZ A8 AP 28 2EYT A B
P H7F EA% Age €8 CGRPUHEA{E &
Ze A ¥& A& CGRP7F A $EY2Y 4L v
e Aol ol 2EY 2 FAEE 285073
o] SPAYUSHEY 75 & ZAdA Yol B +5%
£& 37N 715 & BedtE e 9 AR

¢ FUUAZL7)A CGRPEGHAEAZEE A

AAH7 eS8 E AN ASLFBA oojF A
o]l FAHAEY ol SPYE SHHOE AFRY ¢
Z deJME CGRP/} AH #ej¥ & AUdke +3 &
7beA e ALR o]d g3t SPAYA Y T F
€ 5% 3714 4771 figetol ¥ Aoz 490

CBE A¥ols A3 ALEA 44 ¢ #vld ¥
FA 7% & e dgolLd g EHojg. @
g A2 7154 §4& YEiE FRE ARZ A
_g_q-.ﬂ_ glq_zsuo,u.

289 24347397194 CBE WAL ZAAZY
FAEZZ ol§HT oy e CB/t $4FY
= AL JFo] HeH o] EHo] AAAEE
A 4L 21 A& A2 QAR T Yo,

2 AYdA CBE 24344979 AL AA L)
ofd ztzt 18%$} 58%<] AMEA BEHUEY ol&
CB7} o}F 2173479 AR/)5d & 48 F23tn
A& AN FE Aot 4Z€H. g5 CBEHE
HEF Z5FARL7AAE 4 67% 75%71, AS
WAR L7 M= 42 92%9 87%7)} SP % CGRPS} &
&33 & YL Resibois ef al 0] 4% gj2 CB7}
©ed gaolly 23 B ol ABHLGEAR F
£3AY = AAZAEEAE &4 SP} CGRPY
FETE Y Ao 244

BH PAT HREAZ LA ofF vt e
BHE ol& PATE Ho)AF 2829 £FolY FE
29 5 AY B3] &S Yuides 2R A
zZtdt.

CB yFEH ¥ CR BHEA X8 nj 37X 2 &9 o
g EEAHI 24 98 A2z Ruda gt F,
Clerc et al P& 712 Ao]x B4 CBH CRo| 242
NZAY71M 27 17%¢} 30%9) A XA ettt
3to] §3) CR WHgH X FL AR M Fol A o
Ued & A87E & 2}o]§ By} Walters ef al %
A HolA oA CBEEAXI 2&F AL
A B8%E FoUAFdr e 13% 2o Beity &y
E AgdA 32 18%% 58%2 BRE Ao} g5t}
CRESHER Z83AAL79 AHLAFE719 Al
3 47 21%% 23%€ AA Ay o £ 4
YolMe 25FUAE7Y AHFAFelMT degd
B ASRAZ LI E A & A

Clerc et al & CB% CREHA ¥ & B 5 ChATI &
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Legends for figures

Figs 1~5. Photomicrographs taken from longitudinal sections(except 1b: transverse section) of myenteric and submucous plexuses in
Korean native goat duodenum. The sections were stained with one of anti-substance P(SP), calcitonin gene-related peptide
(CGRP), calbindin(CB), calretinin(CR), and parvalbumin(PA), and visualized by DAB(Figs 1, 2, 4, 5) and AEC(Fig 3). (X 200)

Fig 1. SP immunoreactive neurons and nerve fibers are located in myenteric plexus between inner circular and outer longitudinal mus-
cle layers(a). SP immunoreactive fibers are observed to run parallel with inner circular muscle fibers in transverse section(b).
Strong SP immunoreactive neurons and nerve fibers are prominent in submucous plexus(c). SP immunoreactivities are also seen

in nerve fibers of lamina propria and muscularis mucosa.

Fig 2. CGRP immunoreactivities in myenteric(a) and submucous(b, c) plexuses. The distribution pattern of CGRP immunoreactive neu-
rons and fibers in myenteric plexus is similar to that of SP, but only a few CGRP immunoreactive fibers are observed in inner
circular muscle layer(a). Some CGRP immunoreactive fibers arised from cell body in submucous plexus run to both of lamina

propria and muscularis mucosa(c).

Fig 3. Many CB immunoreactive neurons and fibers are seen in myenteric(a) and submucous(b) plexuses. A lot of cells are also im-

munoreacted in glandular and villial epithelia(c).

Fig 4. PA immunoreactivities are observed only in submucous plexus and the immunoreactivity is very weak. The number of im-

munoreactive neurons is fewer than those of SP and CGRP.

Fig 5. CR immunoreactivities are observed only in nerve fibers of myenteric plexus, but not in submucous plexus.
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Figs 6~7. Photomicrographs taken from sections of myenteric and submucous plexuses of Korean native goat duodenum. In plates a

and c, the sections were stained with anti-CB, and visualized by AEC. In plates b and d, the same sections of plates a and ¢
were stained with anti-SP(Fig 6), and CGRP(Fig 7) after removal of CB antiserum and their color substrates. These sections

were visualized by DAB. (X 200)

(c, d) plexuses.

Fig 6. Strong SP immunoreactivities(b, ) are observed in CB immunoreactive neutons(a, c) in both of myenteric(a, b) and submucous

Fig 7. Many CB immunoreactive neurons(a) of myenteric and submucous(c) plexuses are colocalized with CGRP(b, d). But in sub-

mucous plexus, CB immunoreactive neurons(c) show very weak reaction with CGRP(d).
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