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Fig. 1. A: Simple straight tubular gastric glands of normal group. The glands consist of isthmuses (I), necks {N), and
bases (B). H-E stain, Original magnification x 200. B: The isthmuses of normal gastric glands. They consist of the
surface epithelial cells (S), and the parietal cells (P). On the surface epithelium, aged epithelial cells (arrow) were
observed. H-E stain, Original magnification x 1,000. C: The necks of normal gastric glands. They consist of the
mucous neck cells (MN) and the parietal cells (P). H-E stain, Original magnification x 1,000. D: The bases of
normal gastric glands. They consist of the chief cells (C) and the parietal cells {P). H-E stain, Original magnification
x1,000. E: Periphery of the gastric erosion. Disruption of the epithelial lining of the surface and pits of the gastric
gland (arrow) were observed. H-E stain, Original magnification X 200. F: Center of the gastric erosion. The
disruption of the surface epithelium and the necrosis of the superficial part of the mocosa (arrow) were observed.
H-E stain, Original magnification < 200.
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Fig. 2. A: Normal epithelial cells. The cells exhibited microvilli, mucigen granules (MG) and the well-developed
junctional complexes (J). Original mangification X 10,000. B: Injured pit cells at the periphery of the erosion. The
cells showed a decrease in the number and the height of microvilli (MV), in the formation of vesicles (V) and in the
swelling of mitochondria (M). Nevertheless, the juctional complex was undisrupted. Original magnification X
10,000. C: Break in the continuity of the epithelial sheet resulting from the desquamation of the injured surface
epithelial cell (SEL). Such break (arrow) might allow access by luminal fluids to underlying lamina propria (LP).
Original magnification X 10,000. D: The injured surface epithelial cell of the periphery of the erosion. The cells
showed the accumulation of larger vesicles (V), dilatation of rough endoplasmic reticulum (RER) and a decrease in
mucigen granules {(MG). Nevertheless, the junctional complex (J) was undisrupted. Original magnification x 10,000.
E: Normal epithelial cell. The stained materials (arrow) were accumulated at the plasma membrane of the intact
epithelial cells. Ruthenium red stain, Original magnification X 10,000. F: The injured epithelial cells in the
periphery of the erosion. Ruthenium red stain, Original magnification < 10,000.
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Fig. 3. A: Normal mucous neck cells. The cell showed rod-shaped mitochondria (M), a few flat rough endoplasmic
reticulum (RER) and round mucigen granules (MG). Original magnification x 10,000. B: Normal parietal cell. The
cells showed numerous elliptical mitochondria (M) and intracellular canaliculus (IC). Original magnification x
10,000. C: High magnification of Fig. B. The intracellular canaliculus was enveloped by numerous microvilli.
Original magnification % 15,000. D and E: Injured parietal cell at the erosion. The cell showed swelling and
dilatation of intracellular canaliculi (IC). Original magnification x 10,000. F: The most injured parietal cell at the
superficial region of the center of the erosion. Note the disruption of the cristae of mitochondria (M). Original
magnification x 10.000.
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Fig. 4. A: Normal cheif cell. The cell showed relatively few mitochondria (M), the extensive rough endoplasmic
reticulum (RER) and volumininous secretory granules (SG). Original magnification X 10,000. B and C: Injured chief
cell at the erosion. Note the dilatation of rough endoplasmic reticulum (RER), the swelling of mitochondria (M) and
secretory granules (SG). Original magnification X 10,000. D: Chief cell at the superificial portion of the center of
the erosion. Note the decreased number in the cisternae of rough endoplasmic reticulum and dilatation in the
cisternae of endoplasmic reticulum (RER). SG: Secretory granules. Original magnification < 10,000. E: IgA secreat-
ing cells (IgA) mainly located in the submucosa of the erosion. The plasma cell showed well-developed rough
endoplasmic reticulum (RER). The colloidal gold particles were evenly distributed in the cytoplasm. Original magni-
fication X 15,000. F: High magnification of the Fig. E. Original magnification x 30,000.
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3l 7] of] 4l 9l ko] b4 5| el Kowalessky &
(1969)2] R e} 7807k A 447 A3+ F, Hok + 3=l

o] & 4sl 7ol 4 nk hexosamine?] Z4 Abgko] 7} wzkFAl ol 4 #}3]
FA3E 7r4skgic= Rober 5-(1963)°] ®arel  xale] £3b& S d

ol ek ) Rolo] 7has|t 9ol 4] Al ool @4 o ojat wbTgel Ao T 4z
Hrebe TEAS wAd 7 ek o] &4 F47 FA A ok skl kb Hel §l4be]

A lah el Aol 2o] shal sk Fagk a9l shelabdl Lulseks]) Wb
I

o7 &g AR FEE 4 drh Aasctns =0 n 9)vl(Daig} Ogle, 1974;
AAl 3l 4% 3bo] 912 HubalFol] owfdk of  Ohno, 1989). FAvlzh PANSlell4 T4zt
GF9 vl 2= walv] 9lsked, Aol o & sk vl xe} ’?4139 H3hE vl A
&hS ghrbm el Eed duld zeh el gz Hop Fal ol 4 vhekal Al FEAAE AAT 9
o] wishE abakgl Ax, Za sz vlakd ek &, waA 2o A AAlN-e] fAeh ARl
Aol 4= shalE def 2 ks glom FAlN A=« 2o Z717h gtk Aot A2k T4
ol 4t ehebs|o] qbabs] ) gigteh vl FEdo Yol 4w A Al A TR 2= H A
2 AA Mo Als| A o] eheto @ 9lgt Aul 9] mitochondria, thA F-AbE HIELH A el
Lguke) wE- kst 4 odgleh aelal mlel FE O v £35S vhal, wlaA £4RE
AA el A FAR2 koA | HAHew & Aol A4 mitochondria®] FF Y s, 2
Aoz Ml LS gheldlgdel, &, Hekd® o elan A 2l Al kel FAsE o] vl R
who] w4 §20| = AASGR A EHe chs Aoleh ¢ s b€ Beb s £
Wz om AT ol FrEo| eyl wbe HAEE AASYcl 53 elabgadao
ek 8.2 S so] Aol sAE gl ot tight  EHol EMelE HAEe £4bo] Bl Al A4
junction®] s}z &= FAs| x| orgke. ool Azt sl A E£4E veblglch FAl ZE H A X9}
= ol FHel 347484l (stressors)ol| .r] 5 ulaRlzbx] B A Bl FAlNo| 4 clekak 4 T &
o 4bu] ) wEE e o] He| whehlisb Brbeh ARS vebRSleul Zoi7h ARl o] Ha 2ol
i, A7 7k =% 790 = degeneration in situ Y] HAduct zto}a] i mitochondriae} Z4
o] °]5te] EbE FO el o sl Ert Folell  AFAe L FrE FAEUAG T UHT A3t
ehebs]o] 4bu] o] mgsbo] W Aol w35 = Al slof dolch ol g WAl xe} FAl 2] £
abE L olell A 47l Al oko] bl £ ol o] TR FAMETAL SAET vebd 21%\:11,
ch= Hardings} Morris(1977)¢] %o} of£slel L flaloss HT O] ozhabo] dlejuh Aol &
S Mz Bodd 719 3 4] 7} in situ ly81sE] 4w A p 57 &bl 2§ & fabel = ol gk A Ak
o] Nl AT 44, x|}, Hanr A% AL F 23k Al T ) AR, 212 9}
o] spx &=k 7&—3— TEHse dehl A U\} A Z7r g AAe dubed Fo2 gas & 5
4 Fx4 7= dehe Hingsons} Ito(1971)¢]  vF
W E A Agsl s mslw wl ok gLl A o} s abell 2k IgA FulAl i°l Hehs w
4o whebd L Eo] AL v T2 £4be]  AgwelAE AT ol SAF jL’LEW
FAAE T ERAL veplicks "ol 4] 4} 2 @b W a5 22 %}%ol A= £ vk
stttk ook o2l Al TEANS] fgle Mur  Foll A Aubell A A2l aAs] A g A ushe
W oael45ke] R4 olak glAure] dhapael, Aol A &) 9l Hy-EO| AFH LI [gA &
of Apakol & Qg 4 250 miE Zope] Asbz vl £ Exsgdeh. o Skl ol [gA el
A Agr 4 olc), Al Aol A EE L) o] of Al EL] b3 dFubEe] vehvke A8 T
A mshalA Welx 2 eroron) Ao A W dFe falel wel 1 Asrh o vhdsl
RN TS Ml 4 £iodo] s & Hars|ar vk Valnes 5(1988)2 Billroth-11



January 1992

o2 Al £EE S Sl o4 e 4
222 pfat W [gG™, [gM™, IgG™ Eal4 &
£ Ak A, o] F Al Al 252 e 9
A2l G A A el ol £l
$4 51480 5 Aol 431 el Fhnels
Fol #4sE Yoricin nudrh Sco &
(1985)-2 Aol 2ad sk Aol =l gl o 39 4
o ghl o Al Eoll A Aol 4, slaie] A
ol whe) Igh Hula] 28] 7} geba o gk
o] Aol 4 TSk vlokar gele At
IgA vl 5 ebab

Po}u ,IgBAEFIgEEW &
coeliac dlsease,
bacterial colitis ol 4 o} 7ko]
54 o, vld Bl 2%k IgA2|

dhgol obvlek, AubEadel] dal shEgh Wl Sol

[gA Lol x0k 5
e2 I B A B

bowel disease,

inflammatory

Eo] gl

SE el g AL A e 4
Fodo] £aahi IgA ¥uld 2L S5 nbapu)

I
-
2
[‘hln
et
o]
=
e z2
z

- v Ii"-
(1983)91 e L v e B A S I
ol e B4 FholAM, e Qb BUS
2] st v Eo] A wpS9 =ald zo)eli 4 2}

Blenenstocki]— Befus

sleh

Allen, A. and A. Gardner, 1980. Mucus and bicarbonate
secretion in the stomach and their possible role in
mucosal protection. Gut 21: 247-262.

Allen, A., J. P. Pearson, A. Blackburn, R. M. Coan, D. A.
Hutton, and A. S. Mall, 1988. Pepsins and the mucus
barrier in peptic ulcer disease. Scand. J. Gastroent.
Suppl. 146: 50-57.

Amold, R., M. V. Hulst, C. H. Neuhof, H. Schwarting, H.
D. Becker, and W. C. Reutzfeldt, 1982. Antral gas-
trin-producing G-cells and somatostatin-producting
D-cells in different states of gastricacid secretion. Gut

Ha et al. — Study of Gastric Ulcer in Mouse 55

23: 285-291.

Bienestock, J. and A. D. Befus, 1980. Mucosal immunol-
ogy. Immunology 41: 249-270.

ged 71, 1989, A2 Al oke] Wl g,
5-8.

Dai, S. and C. W. Ogle, 1974. Gastric ulcers induced by
acid accumulation and by stress in pylorus-occluded
rats. Eur. J. Pharmacol. 26: 15-21.

Davenport, H. W., 1964. Gastric mucosal injury by fatty
and acetylsalicylic acids. Gastroenterology 46:
245-253.

Ehsanullah, M., M. L. Filipe, and B. Gazzard, 1982. Mor-
phological and mucus secretion criteria for differential

H.&}o| «13] 2| 25:

diagnosis of solitary ulcer syndrome and non-specific
proctitis. J. Clin. pathol. 35: 26-30.

Feldman, M., 1981. Neural and hormonal factors in pep-
tic ulcer disease. J. Clin. Gastroenterol. 3: 51-56.
Fromm, D., and M. Kolis, 1982. Effects of sodium salicy-
late and acetylsalicylic acid on intramural pH and
ulceration of rabbit antral mucosa. Surgery 91:

438-447.

Harding, R. K. and G. P. Momris, 1977. Cell loss from
normal and stressed gastric mucosae of the rat. Gas-
troenterology 72: 857-863.

Harjola, P.T. and A. Sivula, 1966. Gastric ulceration
following experimentally induced hypoxia and hemor-
rhagic shock: in vivo study of pathogenesis in rabbit.
Ann. Surg. 173: 21-28.

Hingson, D.J. and S. lto, 1971. Effect of aspirin and
related compounds on the fine structure of mouse
gastric mucosa. Gastroenterology 61: 156-177.

Ito, M., T. Tanaka, and Y. Suzuki, 1986. Increasing ac-
tion of teprenone, a new antiulcer agent, on high-
molecular-weight glycoprotein in gastric mucus during
the healing process of acetic acid-induced ulcer in
rats. Jpn. J. Pharmacol. 41: 117-125.

K., G. Chmura, C. Dent, and J. Schier,
1969. Experimental deficiency of gastric “mucus bar-

er”. Am J. Digest. Dis. 14: 788-796.

ol %, AE3, sl®, 1976, 1Al
A akal, A%, pp. 861-873.

McLeen, I. W. and P.K. Nakane, 1974. Periodate-ly-
sine-paraformaldehyde fixative. A new fixative for im-
munoelectron microscopy. J. Histochem, Cytochem.
22: 1077-1083.

Menguy, J. M. and Y. F. Masters, 1974. Gastric mucosal
energy metabolism and “stress ulceration”. Ann. Surg.
180: 538-548.

Moody, F. G., C. A. Zalewsky, and K. R. Larsen, 1981.
Cytoprotection of the gastric epithelium. World J.
Surg. 5: 153-163.

Muller, M. J., J. Defize, and R. H. Hunt, 1990. Control
of pepsinogen synthesis and secretion. Gastroenterol.

Kowalewski,

Wsbet,



56 Korean J. Zool.

Clin. North. Am. 19: 27-40.

Nakanome, C., H. Akai, and Y. Goto, 1983. Serum
group [ pepsinogen levels in patients with peptic ulcer
and normal subjects. Tohoku. J. Exp. Med. 139:
151-158.

Nielsen, H. O., S. Halken, and M. Lorentzen, 1980.
Quantitative studies of the gastrin-producing cells of
the human antrum. A methodological study. Acta.
Pathol. Microbiol. Scand. 88: 255-261.

Ohno, T., H. Uramoto, Y. Masuda, H. Kubota, and T.
Ishihara, 1989. Influence of aging on stress ulcer
formation in rats. Scand. J. Gastroent. Suppl. 162:
95-99.

Phillips, A.D., K. R. Hine, and G. K. Holmas, 1984.
Gastric spiral bacteria. Lancet 14: 100.

Ratto, G. B, A. Sacco, and G. Motta, 1987. Role of the
proximal duodenum in gastrin regulation following
antrectomy. Eur. Surg. Res. 19: 233-234.

Rober, A., R. B. Bayer, and J. E. Nezamis, 1963. Gastric
mucus content during development of ulcers in fasting
rats. Gastroenterology 45: 740-751.

Royston, C. M. S., J. Polak, S. R. Bloom, W. M. Cooke,
R.C. G. Russell, A.G.E. Pearse, J. Spencer, R.B.
Welbourn, and J. H. Baron, 1978. G cell population
of the gastric antrum, plasma gastrin, and gastric acid
secretion in patients with and without duodenal ulcer.
Gut 19: 689-698.

Sato, N., T. Kamada, S. Kawano, H. Abe, and B. Hagi-
hara, 1978. Oxidative and phosphorylative activities of
the gastric mucosa of animals and humans in relation
to the mechanism of stress ulcer. Biochem. Biophys.
Acta. 538: 236-243.

Scott, B. B., A. Goodal, P. Stephenson, and D. Jenkins,
1985. Duodenal bulb plasma cells in duodenitis and
duodenal ulceration. Gut 26: 1032-1037.

Shay, H., S. A. Komarov, S.S. Fels, D. Meranze, M.
Gruenstein, and H. Siplet, 1945. A simple method for

Vol. 35, No. 1

the uniform production of gastric ulceration in the rat.
Gastroenterology 5: 43-61.

Sidebotham, R. L. and J. H. Baron, 1990. Hypothesis:
Helicobacter pylori, urease, mucus, and gastric ulcer.
Lancet 335: 193-195.

Stave, R., K. Elgjo, and P. Brandtzaeg, 1978. Quantifica-
tion of gastrin-producing cells (G cells) and parietal
cells in relation to histopathological alteration in the
resected stomachs from patients with peptic ulcer dis-
ease. Scand. J. Gastroent. 3: 747-757.

Tsutsumi, Y., H. Nagura, and W. Keiichi, 1984. Immune
aspects of intestinal metaplasia of the stomach: an im-
munohistochemical study. Virchows Arch. [Patho.
Anat.] 403: 345-359.

Urushidani, T., S. Okabe, K. Takeuchi, and K. Takagi,
1978. Strain differences in aspirin-induced gastric
ulceration in rats. Jpn. J. Pharmacol. 28: 569-578.

Valnes, K., P. Brandtzaeg, R. Stave, and K. Elgjo, 1988.
Local immune defence in relation to gastritis in Billrot-
h-Il-resected stomachs. Scand. J. Gastroent. 23:
1217-1224.

Watanabe, Y., K. Katoh, H. Miyagami, K. Shiono, K.
Kondo, H. Nishizaki, and T. Kidokoro, 1980. Phy-
siological and light-electron microscopical studies of
parietal cells and G cells before and after selective
vagotomy with pyloroplasty. Gastroenterol. Jpn. 15:
510-519.

Watson, R. G. K., R. Hickman, A. C. Berkman, and W.
Gevers, 1985. Lysosomal acid hydrolase alterations in
gastic mucosa from an experimental peptic ulcer mod-
el. Surg. Gynecol. Obstet. 161: 57-63.

Younan, F., J. P. Pearson, and A. Allen, 1982. Gastric
mucus degradation in vivo in peptic ulcer patients and
the effects of vagotomy. Adv. Exp. Med. Biol. 144:
235-237.

{Accepted October 30, 1991)

Ultrastructural and Iinmunocytochemical Study on Epithelial Cells of Early Stage of
the FExperimental Gastric Ulcer in the Mouse
Mee Hye Ha, Eun Sang Choe, and Jae Chung Hah (Department of Biology, College of Natural
Sciences, Pusan National University, Pusan 609-735, Korea)

To investigate the morphological changes of the gastric mucosa and the distribution of IgA
secreting cells in the early stage of the experimental gastric ulcer, BALB/c mouse was fasted for
24 hours and then the pylorus of the stomach was ligated. The morphological changes were
observed under both light and electronmicroscope. With the mucus stained by PAS and ruthe-
nium red. weakening and disruption were observed at the periphery of the erosion. On the
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surface epithelial cells and mucous neck cells, degenerative changes were observed at the
periphery of the erosion. Under the light microscope, the size of epithelial cells increased while
that of the mucous neck cells was unchanged. Ultrastructural changes of epithelial cells were
characterized by the vacuolization, and by the loss of mucigen granules and microvilli; however,
the junctional complex was undisrupted. Ultrastructural changes of mucous neck cells were
characterized by the accumulation of mucigen at the apical cytoplasm and the dilatation of rough
endoplasmic reticulum (REP). In parietal cells and chief cells, various degenerative changes were
observed at the periphery and the center of the erosion. Under the light microscope, the size of
parietal cells increased while the size of chief cells decreased due to the expanded volume of
neighboring parietal cells. Ultrastructural changes of parietal cells were characterized by several
events: the accumulation of vacuoles, the dilatation of intracellular canaliculi, the loss and
shortening of microvilli of intracellular canaliculi, and the swelling and disruption of mitochondria.
Ultrastructural changes of chief cells were characterized by the dilatation of RER and mitochon-
dria. IgA secreting cells were mainly plasma cells located at the submucosa of the stomach with
the relatively severe erosion. The implication of these findings was discussed in respect of the
various factors involved in the pathogenesis and defense mechanism of the acute erosion.

57



