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(Fig. 5).
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mope] w4 Bropsiglom, BX) A FTelA A
S WA YR Dy BAASIR(EG. 7).
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S 14979 7haER Aze YAes
Be sk glor], 53] wu)3y
sk v ol FE RS BEE ST g
Sh) A A AL
o} (Fig. 13).

lo 4

l'
-||:|

2)
P
ESEN

013
H

o M4 F

ey

o] ]_‘:_

o) -
T’: \_ 6—]!1

2
o

6), +& 57|

= L

e 0oy 22
rlr

p

& 142 o] Fele

aape

o

~
5ol

DESEXE

RN
Hoz gol

234

o4 QI HAALL] Abolel i ThAE A £, 4w}
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ik ohe} YoAg Fulstme dubd

E_Q_

= ==

o7 AN £ (surface mucous cetl) 3ttt o]
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o, & id® ZXEFAE 9 AF AAE, &
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gen granuled] =o 3ic}. o] & Hu|zge 73, ¢

0%, Qa8 5 cherat mroln whelstoz Aol
glem, 71 Wlee ¥ AAYEE el o
AZE $1229) vietsh 749149 S38l0 91
S mles £ e 2ol Ve, 2o AE
He wel mEFoe oFdd 43
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o212 ¢le}(Chung 2001).

B F A 22N TS A AT FolE
], WA Z (parietel cellp] == ZFo] &} (Agnihotri
%5 1997).x3F Hx |\ A RS e 2442
Qtell Al=ellA Abuletets}l Eo] Yot Aokl
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my)e sk Ak w4 Ee)gh FolBelA glele)
A%t obAm AR $ulE F74A20ek(Mal
= 1997).
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FERANA AHzEde] F718ka, 9E% (fundic
portionpil M= d]2ElRlo] F7lsie). f]F%ke] A7)
= o]%= 9A=e] noradrenaline] AAlE o] &
AAA (w727) elkoz 91493 (gastric mu-
cosal ischemiad] §7]7] wj&o]c}(Sasakis 1987).
F A 2N FE FHste] Ste] AVA =HE,
A Yol FFAk(bile acidp] =7} ZolHA] 9
AbEH| o} Sl A FFe] Fol B FHolA AIFe] A
714 ¥} (Mizumoto5- 1986).
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27\ = ookl olst ek 2&idE
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o] el dAtele AR 5 F 5974 7
Aol AM = A3 AL =r}t v, o 3s]
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AbeldA 2 A EHe] glgive AL, 22N
AZe] ooz HAHMME Ao AAIH
g & 5 ook $E F 14U 2o AH 459
5o AT 2%, S0 A= Az
e AoR Hel, AAFHAW FHAR
A3tE o7 A elet AAE 5 9l

LG5 AT = 15FF o)A
v N ZEo] Bx3}9, o] HEEol|A En
A A Z AR
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}2kgol] FeJst Aoz odEA 9l (Walsh
1981, EFSalhys- 1983).
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RT3 T2 2 ARAE % F
27)ZAME ARIERAFA £ 7)%50] ==
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7&’%3 oJeFE W] wjFelel Azt
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v} 7k~ E A % (antral G cellp] 4L Ao
A Aoz 9AF Bu)E ZHAA] 710 (Lamberts
991).
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AAzeE PR Ak s2EoeA A43 1995).ulebM B AgelA dehde AAbEnA)
Ak amtEsEl BulAEE FFAAA olele] =] Wk 220# AR o7 JFoz A
= Fo mubgduiew)A (diffuse endocrine system), Aol dFE Foir] vehbs Zleo] oheh ARt

o2 glv}(Briick 1982, Fawcett 1986%] A4 v+
Aolo] REshe avkEAElE A ZE SR
& AAAH AFe FE3e ARATHEA
(mechanoreceptal M H4-d ®ul ohe}, 7k ez
U QJALRH|Z oA5l= 7] 2l (Arnold e}
Lankish 1980, Yamadg- 1985).
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(gasritisp]v} Ak A< (ulcerative colitisiH] o] =
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SEN L EEREEER R
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EIE NP RE DR

e slab wulg wAsha, 944
ARE 23 s2Rolth FEAERS] FH]E= <l
AT Fol Qe avbEsehelA EoA s 2
Hn] =4 (paracrine controd)] &JelA 7tAERAZ

oA dojdrh. FpAERN 2} AntE el E
B SRl nAdSA M EE EilE o]
vhor, o] 53l Fet ZEN|AAE FABI 9o
o, =3 S| 2ol A Al 2ENS Ak AR
FZA3 A 2= 3= g} (Larsson 2000).

Aol A A e Aol M= ZFAERIAN 29} AmtE
2elRIA| 20] Fohsalo] dojupA|at M xe] =7]
o= W3rh gle A Ao A vfaER

AEA} Z7bskn anfEsefREe Tass 7
$& ngd. AnEe] ga1e] Bulg ATFelw,
[} [}

antE ARl o] 919} 4] o] 2| A}e] pHell whe} 9)At
20 S A sioh Gl JfAERM 2] 423
Ve FhaEdle] yuls) 274E SJulsie, Aol2
Ak BAL) A5 AREDA T 2|7 Folmr
A HsHe] S7He oln| et (Hackers 1990).

Al o] XA eF Zkatell A]|E]= (cimetidine)s- A}
4o AhaERA ] A %A sk A2
o AL =Tt 22 B o] FUlEke] SMAERIANE
=7t ZU1Re Bokg Bih =3k 4844
Fx Z7IE 39, oA JMAERAEL] Hu)
71 M A FE RS o]l TEeIz] o EE] 7}
~ERE 33517 A3k Ael=t 3l (Nielsers}
Hage 1985).
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Legends for Figures

1.An electron micrograph of a surface mucous cell in the pylorus of a normal rabbit. The scale bar indiates 1
Electron dense and round shaped mucous granules (Mg) are accumulated in the luminal portion of cytoplasm. There found
relatively well developed Golgi complexes, rough surfaced endoplasmic reticulum (rER) and moderate amount of mitochondria
(M) are scattered through out the cytoplasm. N : nucleus
2.A surface mucous cell in the pylorus of the common bile duct ligated rabbit, 3 days after the operation. The scale Isat indicate
pm
Large amount of mucous granules (Mg) of various densities and shapes are accumulated in the supranuclear cytoplasm. N:
nucleus
3.A surface mucous cells in the pylorus of bile duct ligated rabbit, 7 days after the operation. The scale bar ipdicates 1
Electron lucent atypical mucous granules (Mg) are accumulated in the cytoplasm. Mucous granules does not show the round
shape. Lateral cell surface shows compound intercellular junctions.
4. A surface mucous cell in the pylorus of bile duct ligated rabbit, 14 days after the operation. The scale bar ipdicates 1
Mucous granules (Mg) of medium electron densities with various shapes are accumulated in the apical cytoplasm. Scanty cell
organelles can be seen in this region. N : nucleus
5.An EC cells in the pylorus of a normal rabbit. The scale bar indicates 1
An EC cell contains numerous pleomorphic granules (g) with high electron density. Rough surfaced granular endoplasmic
reticulum (rER) and Golgi complex (G) are seen near the nucleus, many mitochondria (m) are distributed throughout the
cytoplasm.
Many granules showed strong electron density, whereas some granules showed electron lucent cores. N : nucleus
6.An EC cells, in the pylorus of bile duct ligated rabbit, 5 days after the operation. The scale bar ingdivates 1
Specific granules (g) showed gradient sizes, shapes and electron densities. Dense granules are relatively pleomorphic. Oval or
round mitochondria (m) and granular endoplasmic reticulum (rER) are distributed throughout the cytoplasm. Note the indented
nucleus (N).
7.An EC cell in the pylorus of bile duct ligated rabbit, 7 days after the operation. The scale bar indinates 1
Numerous specific secretory granules (g) of various densities are accumulated in this region. Many granules were oval or
irregularly-shaped, and showed tigroid densities within the granules. Well developed Golgi complex (G) with newly forming
granules and rough surfaced granular endoplasmic reticulum (rER) can be seen in near the nucleus (N).
8.An EC cell in the pylorus of bile duct ligated rabbit, 14 days after the operation. The scale bar ingicates 1
Pleomorphic granules scattered in the cytoplasm; the cell is probably a young EC cell type. Note the scanty cell organelles. N:
nucleus of the EC cell GN: nucleus of the G cell
9.An electron micrograph of D cell in the pylorus of a normal rabbit. The scale bar indigaes 1
Numerous specific secretory granules (g) of various densities are filled through out the cytoplasm. They showed the round shape.
Scanty cell organelles can be seen in this region. N : nucleus
10.A D cell in the pylorus of bile duct ligated rabbit, 1 days after the operation. The scale bar indicates 1
Numerous secretory granules (g) of various densities are filled in this region. They have the round shape. Note the invaginated
heterochromatic nucleus (N).
11.A D cells in the pylorus of bile duct ligated rabbit, 7 days after the operation. The scale bar indicates 1
Number of secretory granules (g) of various densities are decreased. They have the round shape. The heterochromatic nucleus
(N) with irregular contour and scanty cell organells are noticed.
12.An electron micrograph of the G cell in the pylorus of a normal rabbit. The scale bar indizates 1
Newly forming small electron dense secretory granules and numerous small vesicles are seen in near the Golgi complex (G).
The cytoplasm is paler than that of the adjacent glandular cells, and contains mitochondria (m), some vacuolated cytoplasmic
vesicles, others vesicles filled with the secretory product. There are two kinds of secretory granules: (a) small, desse granul
tightly bounded by a membrane, and (b) larger granules often incompletely filled with secretory substance or vacuolated
cytoplasmic vesicles.
13.A G cell in the pylorus of bile duct ligated rabbit, 14 days after the operation. The scale bar indioates 1
Numerous electron lucent vesicles and some numerous electron dense granules are typical features of the G cells. The
vacuolated cytoplasmic vesicles, are characteristic of normal G cells. Electron lucent granules containing flocculent materials
are seen. GN : nucleus of G cell DN : nucleus of D cell
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Abstract

Ultrastructure of Rabbit Pyloric Mucosa Following Ligation
of Common Bile Duct

Kyung-Ho Park, Seung-Jong Oh, Jeong-Sik Ko, E-Tay Ahn,
Dae-Kyoon Park, Seon-Kyun Kim?

Department of Anatomy, College of Medicine, Soonchunhyang University,
Department of Animal Science, Woosong Information College

The purpose of this study was to examine the ultrastructural characteristic of the normal pylorus mucosa, and their
structural changes induced by the ligation of common bile duct of the male rabbits weighing about 1.5 kg each.

Experiment animals were divided into normal, sham operation, and experimental groups. Common bile duct ligation
was performed under ether anesthesia and anjmals were sacrificed on the 1st, 3rd, 5th, 7th and 14th day after operation.
The mucosal specimen of the pylorus, were fixed and embedded with common method. The sections were cut on a
LKB -V ultratome, and observed under a JEM 100CX Il electron microscope.

The results were as follow :

1. In the early stages(1st, 3rd, 5th day groups) following the ligation, surface mucous cells have the various electron
densities and shape of the mucous granules. In the late stages(7th, 14th day groups) following the ligation, many
surface mucose cells containing numerous electron dense mucous granules are seen.

2. In the early stage of the ligation of bile duct, secretory function of EC cells was depressed, but in the later stage,
the cells showed recovered secretory activity.

3. Secretory function of D cells was depressed on the early groups after the ligation of common bile duct, but they
showed recovered secretory activity from the late groups after the ligation of the common bile duct.

4. Secretory function of G cells was activated on the early groups after the ligation of common bile duct, but they
showed depressed secretory activity from the late groups after the ligation of the common bile duct.

Considering the above findings, common bile duct ligation probably causes the dysfunction of the pyloric surface
mucous cells that results in delayed mucous formation and secretion, and recovered mucous secretory function on the
late stages. EC cells and G cells, depressed the secretory activities on the early stages and recovered on the late stages
of the ligation of common bile duct. But D cells in the pyloric mucosa was activated on the early groups after the
ligation of common bile duct ligation, but they was depressed secretory activities on the late groups.

Key words : Pyloric mucosa, EC cell, G cell, D cell, Ultrastructure,
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