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Abstract : With histological changes, ontogeny and relative frequencies of bovine Sp-1/
chromogranin(bCG)-, serotonin-, gastrin-, cholecystokinin-8(CCK-8)-, somatostatin-, S-100 protein-,
polypeptide YY(PYY)- and glucagon-immunoreactive cells were investigated in the duodenum of
the chicken embryos from 10 days of incubation to hatching. Histologically, pseudostraitified
columnar epithelium were observed from 10 days of incubation to 14 days of incubation,
thereafter these epithelium were differentiated to simple columnar epithelium. Liberkiihn glands
were observed from 18 days of incubation and goblet cells were detected from hatching.

In the duodenum, bCG-immunoreactive cells were detected from 14 days of incubation and
increased to 18 days of incubation, thereafter decreased with ages. Serotonin-immunorecative
cells were detected from 14 days of incubation and increased with ages. Somatostatin-immuno-
reactive cells were detected from 14 days of incubation and CCK-immunoreactive cells were
detected from 19 days of incubation.

No gastrin-, S-100 protein-, PYY-, glucagon-immunoreactive cells were detected in this study.
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279 YolATE 249 Go5Is 28202
A3} FFol FHlFe T T 4TE @FL
stk A A glojA e *JOM%H SRR
A e uad 2 deA dey Basld sloid o
Ho| & ZAGH y1F 33 = uq,l -

AR EEEE R R EIEE I E R
B 571", 28", A 59 Ao x4 A& somatostatin,
polypeptide YY, gastrin, avian pancreatic polypeptide, glu-
cagon, secretin, vasoactive intestinal peptide, substance-P, neu-

s AR

rotensin, motilin, cholecystokinin, serotonin %

dergH X7 EAFTn RaHo e, ofF HY
WSAESS 4UERY T U GYR EE Y &
M= verdtn BasoA glov 2R HAbg

Aol A% glojA dEd mE WERAEEY FEA
J1t B2t g, 2.8l SN Fagel B
7k Qg Wojn, o]E HANSHEEY EHNT] 4
Al FEY Foll met B2 AolE bl AT

€ dFdM e 53 10978 7437429 & H
Aol ol o] d#o] we oA el 2 Wit
9} bovine Sp-1/chromogranin, serotonin, gastrin, cholecysto-
kinin-8, somatostatin, S-100 protein, polypeptide YY % glu-
cagon EPSHEES 2], £  28UEE
B304 sk

Table 1. Antisera used in this study

UL Ry

e 44 @Harvard Co., USA)S %38 7](KE 300, EUN
JO incubator Co. Korea)i &E 70%, &% 378T9 A
dtell A Al om, R4 e 20-21U 0T § B
A HamburgerQJr Hamilton’¢] W o} te} 2 109
(stage 36), 11Y(stage 37), 12 (stage 38), 13U (stage 39),
149 (stage 40), 15U (stage 41), 16 (stage 42), 17 (stage
43), 18 (stage 44), 19 (stage 45) 2 3} 2 I (stage 46)
ol A 242} 5ot A F e AbESSTh

yapATeld AAE AR F Aol 2R
o, BaAFE FF oA 5HE FHsHA,
Bouin ofe] 24A]2} o14 TAHRT. 23 2AL o5

Aol 848 ¥ puntfind] Eojad 27 34me]
2431-g AAael. 4 22 HHE hematoxylin-eosin
(HE) G4 ANste 2454 722 Helag,

YR BE WAFSATE BA3] Fete] perox-
idase anti-peroxidase(PAP) ol o] &t WA 2253t o
4g AN BAZA R A4S Astel
#2398 ARG 24 4HE 100% methanols} 0.1% 3
AbshF 2 (H0,)0 2442 3087 Az 24y Wl
A} peroxidaseS A A} 7] ¥ phosphate buffered saline(PBS ;
0.01M, pH 74)2.2 3087+ 35 41X &%) olo] ¥ So]
ol A9 globulin®] A& WHx]3t7] 93} normal goat
serum O 2 A 2ol A 1A1ZF A A X g §- Table 19419} 2

Antisera Code Source Dilution
Bovine SP-1/chromogranin 517210 Incstar, Stillwater 1:500,~1,000
Serotonin BO68082C BioGenex 1:20

Gastrin PUO190796 BioGenex 1:20
Cholecystokinin-8 8652015 Immunonuclear Corp, Stllwater 1:500
Somatostatin PUO421295 BioGenex 1:20

§-100 protein PUO580695 BioGenex 1:25
Polypeptide YY R 841303-2 Milab, Malmé, Sweden 1:1,000
Glucagon PUO391095 BioGenex 1:20

.
All antisera were raised in rabbits.
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o] 12 FHY L M 3te] 4T BFL UoA 2447} o]
A uh8-A]7) 11, PBSE 3027 33] AlH Q) o] % 23}
213 A 9] anti-rabbit IgG goat serum & 2 A Lo A] 14| 7} 1t
$A1Z] & PBSZ 3087t 38 M3ttt o]of peroxidase
anti-peroxidase complex(Sigma, USA)E A 2| A 1A]7F 6t
$AIZ ¥ PBSE 3077 35 M#stgth 1% DAB 49
(3.3diaminobenzidine tetrahydrochloride containing 0.01% H
[0, in TrisHCl buffer(0.05M, pH 7.6)0.2 w47 %
Mayer's hematoxylin© 2 719 A & QA& A A5t Fg
| st N #Asksich

4
g B dolAAe ¥ue 7@ 109%H 73

BYRARAE ARFZ YT (pseudo straitified columnar
epithelium)®] Pej2 FRHJ oA, £ UYTLEE A
A9l &&= 345 (simple columnar epithelium)2 # 3}
= ATt 3 Liberkihn 41-& 3 & 18U R E A H7| A
218 o.u) < ZhA] X (goblet cel)& 32 F 16| #3 5
Ay, 2% 1049%E A %tunica mucosa), oY 73
(tunica submucosa), <S-(tunica muscularis) % 4 %H(tunica
serosa)& o] TR F o} #aE ) vh(Fig 1a, b).

Bovine Sp-1/chromogranin(bCG) ¥ uh &4 ¥ &= =g
44 7E FEHI] AAste B3 189744 HA F7t
AR 1 o]F FadUTh o) HAWEHEE
T 15UAAE ALY FHRAANA F2 43 H
4%, gdgog BFHY oM, T 16~18Y &
o M A X Eo] B YUY, 9T kv B3HY ¢
2 40 Ao At 22H AR, F3 19U A
FAFMAE FZ BFEY HE50] FTY 4R
F7HEo] A4 B2E g vhFig 2a, b).

Serotonin HAW S H ¥ = £ 14U HE 7
Agon, 23 154 F449 N3y & BHYY
AXE] AT AHe ST ZA &

F d™Hol met Ha Fopste], 3 16U RE F3AF
7hA A AAd AA 4%, BEE e $3E A
TE0] o4 D259 th(Fig ).

Cholecystokinin-8(CCK-8) H o 3t& 4 ¥+ H et 194 %
H 4399 BANSARs} FAPE JoARE 2
57l ARG L, B ETolE WEYY AL H
2 AARo SR AR A B H A THFig 43, b).
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Somatostatin WS A X = 2@ 4YREH Fa49
AESo] AT 7AFdA FEH7 Ao,
H& 1SYFH 169702 & AT 7] A o)A 3F 9
AXEo] FAFE FHEND, B 1744 H34
ERAE 948, 438 T BdFY AXE] A A
A off A 5 o] 225  cHFig 5a, b).

SH 2 Ao ME gastrin, S-100 protein, polypeptide
YY, glucagon S X E-& B 5 A gt

n #

Z279 Aol AL 2&4d d&HE Aggoz ¢
2 23 dd M9 Zo] Hu(unica mucosz), FYUZA
(tunica submucosa), <*-S-(tunica muscularis) ¥ %} Zh(tunica
serosa) 0.2 FAJEO] glom, 2 1R IHF
A FAEIG S & A9 7 gate Hoxge &
& MURH AFAQ L33 FHd a5 4T B
ZEAL 7 18YFH A FAs Ao 237 9
ojup= AL R wFojHol g Hz AHolAFe gAY
Folo @A EstEE Ao BZEHY tE 257
A ool fANS BaE ZFolE 5 flE vl 8 2
AE g glen e 2R uasr| s E3sih

Chromogranin& T}k WEu AT o] St 4
A @ © 2 chromogranin A, B, secreto-granin 1 % C %
A FH77F TAEY, o779 amined} peptide 4AHE
Ao Huggo] FEs " Y EuA ¥ markers
A fdsita delA on®® 2 4de A5 g
o AWML F8std, efdA tFY chro-
mogranin H ARG XL A HA o] AAse RE
ot ¥ Castaldosh Lucini®e) B9 48ttt
H 2 AYY 4D o]E HANSAEES BT 14
FE #2E7 ARt ¥ me SUletda, 2
194 %8 #3230 oA Aoy e 2579
Aol FHA ol FHAIZ G dig B A Fop
e e 2 uusrie 2dsnE 3%
e ZRAME |72 dFE FYdol T Ao
Aztee] =g 2 Ay A% $402 o5 Wyt
AEE0 ThE WAL vlsf F3t 18U 714
o AAEH Ao 2 o] F el ME thh B W%
E BEE Hog Hol JojqFd &Alste WA
EE AANLE B2 i 2 AFAA A

P
rflr o
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Table 2. Ontogeny, distribution and relative frequencies of immunoreactive cells in the duodenum of chicken embryos

10* 11 12 13 14

BCG** - - - -

i+

Serotonin - - - -

I+

Gastrin - - - - -

CCK - - - - -

Som - - - -

H

§-100 - - - -
PYY - - - -

Glucagon - - - - -

15 16 17 18 19 Harching
+ ++ 4+ttt +t +
+ + ++ ++ ++ e
- - - - + +
+ + + + + +

*Days of incubation.

**BCG : bovine Sp-1/chromogranin, Ser : serotonin, Gas : gastrin, CCK :

Glu : glucagon.
***Remarks; -

¥ bovine Sp-l/chromogranin ©]9]2] T}& 89 chro-
mograning o] &3 A7 FF vlgo] e ojHol &

Aoz Azdn.

Serotonin B 8-S A X o] E ¥ o o)) Alumet et al *3}
Yamanaka et al’= $9 A ¢atue] 44 AAH B
E#hn 39 .o m, Richardson er ol P& HA 9] 259

FEEE AT A 4FTeA HgHARs &
Aoy BHustgoh. £4¢ Satod) Yamada': W) E
7] ol A %H xﬂﬂd A HX}*M]/H Olc Hy

H

F5o] AolA A %‘5401 oldel ®pghm?
daE gt FH o5 HME FEA ] thste] Salvi
o Randa"s B BlAbe] $3T) SlofA ¥ 1393
el AESA R BREn T 8131, Castaldost
Lucini's Q2 elate] Aglsh A%l 247 3@ 219
o A ¥¥cn Baggoy B HYdME i
14U RE Fa5 HAIA R} 8o o] F 4
o2 Zrtste AEe vl 28A7IS ME" A
B Aol JeiAs. o2 Aol FE 319
Aol T ALEE Y Zolz AU FEG o

e 2 AT ARaE & £

2%, w22, @t 22”, w7 AolA A

A 2429 gastrin HEWS 4 F7) BRHET}D By e

i)

: not detected, + :rare, + :a few, ++ : moderate, +++

cholecystokinin-8, Som : somatostatin, $-100 protein, PYY : polypeptide YY,

! numerous.

A 9Jou CCK A2 A TE & g WAy 4 o]
Aol e 23R Yot BuHY ok 8 o] &
Azl AolAFuall A9 A7 &) Salvis} Ren-
da"e o iRl B 1Y% E 3257 AzEgn
H1ske, ejA7] Fubel #1942 CCK HE kg
ME7 BEEH AR & Ao AR o Agolst
Aot ol gatel Aol A F& 2197 E gastrin/
CCK HAube 4 5o $AETE Castaldod} Lucini'®9]

RS vw 4%— dehygich ey B A3e
A3} gastrin BAHEHEIL A ALHA 2A B2y
A ot olzu Bl %“ e deld ZaE Yl

o ol HAWHEAZEY A gt Baue &
ol B 4 gl v 0h2 2H9 v wEhy] L, BolA
E FgtolF vuA ‘7':7!] £8Y oR A7HE
Somatostatin T G uk-g 4 &= B waS n) 5] e
ANolA A A B AR Z2HIU D HuH o]
9low E3] Salvigh Renda's= B ]2} Ao] A oA ¥
& 11‘?——1“— B #2HY AN T Hehe] FHA &
#trta 392, Castaldod} Lucini’®E 2] Efz}
9] ’{:]"]1]7‘““*1 3 9dRy Ay gy £
Aol 23 1498E BAEH7] A FAde 22 F
el M fA Rl 7t A= ez FEH UG
S-100 protein A WS L= HFFE WA Eo
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FAHYoH™ 2 M 4, ¥
a8 FgA, A% S Bl A A 2Hd
ol av” 538 PZ Aoy ngge
z@d322® A9AAYE B4 de A
Azt HM e HakaA|, A4, A S-
FAMLA T BAEG T ¥ 3E 6 T 2
U 2 A" d3, 497 oA S-100 protein B & HH&-4)
T REHA got Aok F HA Aol el = ol
HADSA T} EAA e RO AZtE
PYY A9t ALE Y32 AEE 243} new-
ropeptide 24" 3@ d# £E715H dFL
Agte 715 8, sHELE Lé‘/‘]?'l—‘& 54
Z1%E 933l IHFY AL 2% 99%
A F2 AT WA ZF 3101*1%‘? 2% A
Ak gEgn “H g A E 25 HYY
HEZol #EFHE Aoz Budol oy B 49
Ae d4d A7NTE 8 ﬂ 253 Got & o
AAol e A7) B¢ €A Y1 K3 o] FRH
A= Qo2 A Hch Glucagon B L] =
F AojA gAY B3| tfa) Alumet er al®S ol
A &% 9 entero-glucagon HEWMH L7 AFHTD
&)1, Rawdon®} Andrew’= Eo|A] A48 pancreatic
glucagon HHHEAE7F #FEThn g W, Yamanaka
etal’& G Aol G e
H¥7 $AERA g1 FA25Y entero-glucagono] #3
HAdn Buagoh 28 G0 Hoj g &
4] enteroglucagono] #ZE U HE 7] ME glucagon
Heute ey #asA gevn HaHA. ol

2

dlo

ot
k

e
r

lo B % M g
SR Wk o=
2,
2,
il

m>~

mit

pancreatic glucagon ¢} uk-¢-

Aol HojgAd e &7}9] 3po] Wuk ojUie} £

Z WA Aol G4 dFHE Rez Yzdn.
s\}m Alison & 5t ’QO];‘]}“’HH H 13958 glucagon
¥ 2¥ S HIus oy B AgdaE 4
3 Ag#Hol ZAA glucagon HAWL AT} BEF X
ok tha Aol 2% E YERAAT

4 B

R F 8 Hol4 e Bl me 249
3} 9} bovine Sp-1/chromogranin(bCG), serotonin, gastrin,
cholecystokinin-8(CCK-8), somatostatin, S-100 protein, po-
lypeptide YY(PYY) % glucagon B UG A XS] EEA
7, £X 2 2EEE AFYd v, AT E 7
104 2E 144742 A A 5% Y54 57 (pseudostraitified col-
umnar epithelum)Z #&EoH, o]F Lzt Ay
Aol Aty ol ©EU Ay (simple columnar epithelium)Z
B3l5l9ith Liberkihn A& Fgk 184 E H 9o
A 97 Agehdon] £704 F (goblet celly= 33
4528 B2,

BCG HAWMEAEs & 14T FFHYLH,
T 18U St AA Fashs e Y
AFEE 2 14448 AR
o Jd#d met F7hekch CCK R EHEE F&
199 2.E], somatostatin H k&A= B 1445 H 2
A9 woukg 2 #259th Gastrin, S-100 pro-
tein, PPY % glucagon B3 A ¥ B Ao 7

254 g

1, serotonin H g ukg-

Legends for figures

Fig 1. Histological profiles of duodenum of the chicken.

a. 10 days of incubation, b. at hatching.

Fig 2. BCG-immunoreactive cells in the duodenum of the chicken.

a. 14 days of incubation. b. 18 days of incubatoin.

Fig 3. 5-HT-immunoreactive cells in the duodenum of the chicken.

a. 14 days of incubation. b. at hatching.

Fig 4. CCK-immunoreactive cells in the duodenum of the chicken.

a. 19 days of incubation. b. at hatching,

Fig 5. Somatostatin-immunoreactive cells in the duodenum of the chicken.

a. 16 days of incubation. b. at hatching.

a: X240, b: x120. H-E stains
a: x480, b: x240.

a: X480, b: x240.

a, b: x480.

a, b: x480.
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