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An Experimental Study on Gastric Lesions in Rats Induced by Repeated Injections
of Homologous and Heterologous Gastric Mucosa with Adjuvant
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“Table 1. Histo-pathologic findings of stomach in normal control group (Group 1)
Findinge o —mmel Ny s s e s [ e ] 7|8 ] o
Frequency of injection | 6| 6|6 l 9 ’ 9 | 9 ’ 12 |12 | 12
Survival duration (days) |48 | a8 |48 |71 | 71 | 71 | 98 | 98 | 98
Epithelial irregularity ’ - ] - l - I - | = , — ] o« [ _ | -
Destruction & disappearance of glands | - | - | + ] - ] — | — -] -1-
Foveolar layer hyperplasia [ - ] + [ - | - l -1-1-1-71-
L [ - | = ’ £ | - ’ £ | - | = l - | —
Inflammatory cell infiltration Pl-l=f=|-f-]-]=]-]-
IS E
AT e
Atrophic mucosa -] = t R l — l - ] _ , _ ] _
'Intestinalization of gastric glands - [ - ) - l - l - l - | = ‘ - ‘ _
Muscularis mucosae thickening | - } - | - [ - -] - J -] - 1 _
Fdema of mucosa & submucosa |-« =-1-]-]-1-1-7-
'Congestion of mucosa & submucosa | - \ - | - | -l -1=]-]-
Lymphoid follicular hyperplasia - -l -=-]=-]=-]=]-1]-

L: Lymphocytes H: Histiocytes P: Plasma cells E: Eosinophils

Table 2. Histo-pathologic findings of stomach in adjuvant group (Group 2) ,
o Fin;r\ﬁi’i“j&\ |1z |13 |14 |15 16|17 |18 | 19| 2
Frequency of injection ‘ | L9 | 9 ' 9 | 12 ] 12 | 12 | 12
‘Survival duration (days) } 64 | 64 J 64 | 77 | 7 | 7 | o8 ] 98 | 98 | 98
Epithelial irregularity [ - I - | - | — | — | x| - t x| - ‘ _
Destruction & disappearance of glands | = ] - -1 - ‘ — ] -] - ! _ [ _ J _
Foveolar layer hyperplasia === -1-l=]-1-1=]-
AP FIFA T
Inflammatory cell infiltration Pl ‘ - ’ £ -1 - l £ | - ' - ==
R R e e e
E x| -] - |+l=]-J=]-]=
Atrophic mucosa |-l =T-i-1-1-1-1-1-1-
Tntestinalization of gastric glands - == -]-1-1=-1=1-1-
Museularis mucosae thickening - - -] -1-1T=]-1-1=]=
Edema of mucosa & submucosa - -] --1-]=]-|-1-]=
Congestion of mucosa & submucosa B s | - | -
Lymphoid follicular hyperplasia [ | - | -] = P- - =1-]-
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Rele 16 BEAA 3= o F BIMLEHEE.
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Table 3. Histo-pathologic findings of stomach in rat~stomach suspension group (Group 3)
- Findings " wj 2 | 22 [ 23 | 2 | 2 | 26 l 27 ] 28 | 29 I 30
Frequency of injection EEREEEEEER R
Survival duration (days) | 64 | 64 | 64 | 7 | 77| 77 | 98 | 98 | 98 | 98
Epithelial irregularity | £ | — [ - | - \ - | - -1~ ] -
Destruction & disappearance of glands | — | — | — | - =-]-]1-]-1-
Foveolar layer hyperplasia |- - ‘ — ; - i N R 1 - - -
vlel-J=fz]-]-1=[-[-1]-
Inflammatory cell infiltration Pl-j=|=l=]=x][-|-[-]-]-
IR
AP
Atrophic mucosa L - - -l -] =-]=-7-]1-1=1-
Intestinalization of gastric glands - -1 -1-1=-1-1-1-1-1-
Muscularis mucosae thickening |- -]= EREE: ] -] - -
Edema of mucosa & submucosa |- -l=l-]=]-]-1-]-1-
Congestion of mucosa & submucosa - - -l=|-1-]-]1=]-]-
Lymphoid follicular hyperplasia i - | - | = | - ‘ - | - I _ | -] - l _
Table 4. Histo-pathologic findings of stomach in rat-stomach-adjuvant suspension group (Group 4)
" Findings . Animal No. 151 3] 33 [ 34| 35 | 36 37|38 39 | 40 aa|6]u]s
Frequency of injection j6‘6|6[6|6|9‘9}9|9]9 12]12[12 12[12
Survival duration (days) }64[64 64 | 64 |64 |77 ] 77|77 | 77 [ 77| 98 | 98 | 98 % | 98
Epithelial irregularity =]+ ]+ 2] -] -l#]e]|+]z]=|#]+]=
Destruction & disappearance of glands |—4_[i i'i]_‘_]%li‘+rﬁ;i,%1+’+~
Foveolar layer hyperplasia ==+ fe] ==+ -[+]=]|+]~+
L|+|i]+]+]i]i[il%l—|+[i]i‘%|ii—
Inflammatory cell infiltration _P_|i1+!_‘i|+‘_|i}*+’+‘+’_li #x]x
Hls|z|-lz]s[+]-]-]2]-]-]|= -]
’E’i}-l—‘+'—‘:t':l:|——‘+‘:t’—‘:i:‘+%’i‘+l—
Atrophic mucosa |i)+|—]—‘i)i‘i|+li|—}+(i +- ]
Intestinalization of gastric glands i—]+|—j—[i|—|++[+}i - +J— +|ij—
Muscularis mucosae thickening »}—-"—‘ili’i}—l—{-*-'i + _]+}+ +'...
Edema of mucosa & submucosa [—’i1+ —]+]—[i§—|— +Ii(:i:’— + |-
Congestion of mucosa & submucosa !i‘+]++ il%’+li‘i)—‘+[+§i|—l+(i
Lymphoid follicular hyperplasia li!+‘+ il""‘l“““t'“lil“*f*{”
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Table 5. Histo-pathologic findings of stomach in rabbit-stomach-abjuvant suspension group (Group 5)
P o mmalNo. | 46 | a7 | 48 | 49 | 50 | 51| 52 | 53 | 54
Frequency of injection [ 6 ’ 6 | 6 | 9 f 9 | 9 | 12 | 12 ‘ 12
Survival duration (days) 64 ' 64 | 64 | 77 7 J 7 ( 98 i 9 | o8
Epithelial irregularity \ - { + ! _ ‘ — |+ l _ [ ~ ] = { _
Destruction & disappearance of glands e | -] =]+ -]-1=]-
Foveolar layer hyperplasia i - | - - ] - - -] - ‘ _
L[i{ili(—[il—t+ii‘—
Inflammatory cell infiltration R e e A ! i et
n - - l=]-T+]=]-1=]-
, e+ -] -]-lT=f-1-1+]¢=
Atrophic mucosa [_[_l_i_li{_iﬂlﬂl_
Intestinalization of gastric glands ] — ' - - [ — T -1 - - IE
Muscularis mucosae thickening |- -] -1-1= - - - -
Edema of mucosa & submucosa |““’i]—1'ii|+’”]‘
Congestion of mucosa & submucosa = | = t + | - ER L+ | + } ~
Lymphoid follicular hyperplasia [ - i + | — | — ; _ ' _ ‘ s | - } _
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Fig.2. Number of parietal cells in stomach mucosa
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ABSTRACT

An Experimental Study on Gastric Lesions
in Rats Induced by Repeated Injections of
Homologous and Heterologous Gastric Mucosa

- with Adjuvant

Yong-Il Kim, M.D. and Chae-Koo Lee, M.D.

Department of Pathology, College of Medicine,
Seoul National University, Seoul, Korea

An experimental study on gastric lesions in rats induced
by repeated injections of homologous and heterologous
gastric mucosal suspension with Freund’s complete adjuvant
is made, as an attempt to produce immunological gastritic
changes and clarify the nature and significance of this
type of lesion as a morphological viewpoint, concerning

to a certain human chronic gastric disorders.
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Followings are the results:

1. A reliable pathologic alteraton of gastric mucosa is
only observed in the group of animals thas were injected
with rat gastric mucosal suspension with adjuvant. Ten
from fifteen animals reveal apparent and significant
decrease in number of parietal cells, slight atrophic
mucosa, and increased number of mast cells, aside from
enhanced exudative inflammatory reaction in the glandular
portion of the gastric mucosa.

2. Even though are present difficulty to correlate
decreased parietal cell population with inflammatory
reaction, there are some evidences to suggest disappear-
ance of parietal cell being followed by atrophic mucosa,
at least in long term group.

3. Mild to moderate increase in number of mast cells
is observed, particularly in animals having considerable
decrease in population of parietal cells.

4. Aside from the above alterations, are encountered
irregularity of epithelia, destruction of gastric glands,
hyperplasia of foveolar layer, edema, congestion, active
Iymphoid follicles with plasmocytic zone, intestinalization,
and fibrosis of muscularis mucosae. Squamous eqithelial
mucosa is devoid of any recognizable alteration.

5. There are observed mild focal thyroiditis in 2 from
15 animals, having notable decrease in population of
parietal cells.

6. Two characteristic systemic changes were observed
in groups of animals received either adjuvant alone or
with tissue suspensions; the one is non-caseous granuloma
formation in the injected site of skin, lungs, liver,
kidneys, adrenals and lymphnodes; the another is marked
hyperplasia of reticuloendothelial cells of spleen, lymph
nodes, bone marrow, and liver, with enhanced infiltration
of plasma cells and Iymphocytes.

From the above morphologic features, the experimental
gastric lesions presently described show many similarities
to those of chronic gastritis and/or chronic atrophic
gastritis, and it is suggested that an immunological
process may be concerned in one of the pathogenic
pathway of human chronic atrophic gastritis.

REFERENCES

1) Afendulis, T.: Die allergische-hypergische Gastritis.
Tierexperimentelle Untersuchungen. Ztschr. Ges. Exper.
Med., 104:167, 1938.

— 34 —




—&E— A R £E FHIEERY REEHA 3 BR EREd BT Ry FE—

2) Ardeman, S. & Chanarin, I.: A method for the assay
of human gastric intrinsic factor and the detection and
titration of antibodies against intrinsic factor. Lancet,
11:1350.1963.

3) Aronson, S.B. & Zweigert, P.: Immunological testing
in homoimmune uveitis in the guinea pig. Am. J.
Ophthal., 51:329, 1961.

4) Basthenie, P.: Contribution a l’etiologie du myxoedeme
spontane de ’adulte. Bull. Acad. Med. Belg., 9:179,
1944, cited by Glynn & Hclborow,

5) Bauer, R., Roitt, I. M, & Doniach, D.: Characteri-
zation of the human gastric parietal cell autoantigen.
Immunology, 8:62, 1965.

6) Behar, A.]. & Tal, C.: Experimental liver necrosis
produced by the injection of homologous whole liver
with adjuvant. J. Path. Bact.,, 77:591, 1959.

7) Bensley, R. R.: The gastric gland. In:
cytology. vol. 1, edited by Cowdry, E. V., 2nd ed,,
Hafner Publishing Co., 1963.

8) Brandt, R., Guth, H. & Miiller, R.: Zur Frage der
Organspecifitat von lipoid Antikgrpern. Klin. Wchnschr,
Berl., 5:665, 1926.

9) Burnet, F. M.: The new approach to immunology.
New England ]J. Med., 264:24, 1961.

10) ——: Autoimmune disease-experimental and clinical.
Proc. Roy. Soc. Med., §5:619, 1962,

11) Cavelti, P.A.: Auto-immunologic disease. J. Allergy,
26:95, 1955,

12) 2RER: HE ¥ ZEHNS Adjuvant o FEES
2 Be FEGAERE L MY R, FREE,
4:495, 1963,

13) Chytilova, M. & Kulhanek, V.: Skin auto-antibodies

and unsucessful autotransplantation following immuni-

Speicial

zation with freeze-dried homologous skin. Plastic
Reconstr. Surg., 26:109, 1960.

14) Code, C.F.: Histamine, edited by Wolstenholme,
G.E.W. & G’Connor, Little, Brown & Co., 1956.
15) Coghill, N. F., Dcniach, D., Roitt, I. M., Mollin,
D.L. & Wynn Williams, A.: Autoantibodies in simple

atrophic gastritis. Gut:, 6:48, 1965.

16) Colover, J. & Glynn, L.E.: Experimental iso-immune
adrenitis. Immunology, 1:172, 1958.

17) Conway, E. J.: The biochemistry of gastric acid
secretion. Charls C. Thomas. Springfield, Ill., 19538.

18) Crabbe, P. A. & Heremans, A. F.: The distribu-

tion of immunogicbulin-containing cells along the

— 3

5 ~—

human gastro-intestinal tract. Gastroenterology, 51:
305, 1966.
19) Crowle,
and disease. Charls C. Thomas, Springfield, 7962.
20) Doniach, D., Roitt, I. M. & Tayler, K.B.: Auto-

immune phencomena in pernicious anemia. Serological

A. J.: Delayed hypersensitivity in health

overlap with thyroiditis, thyrotoxicosis and systemic
lupus erythematosus. Brit. M. J., i: 1374, 1963,

21) Fisher, J. M. & Taylor, K. B.: A comparison of
autoimmune phenomena in pernicious anemia in chronic
atrophic gastritis. New England J. Med., 272:499,
1965,

22) Freund, J. & McDermott, K.: Sensitization to horse
serum by means of adjuvant. Proc. Soc. Exp. Biol.
& Med., 49:548, 1942,

23) ——: Effect of paraffin oil and mycobacteria on
antibody formation and sensitization. Review. Am. J.
Clin. Path., 21:645, 1951.

24) —, Lipton, M. M. & Thompson, G.E.: Asper-
matogenesis in the guinea pigs induced by testicular
tissue and adjuvants. J. Exp. Med., 97:711, 1958.

25) —-, Lipton, M.M. & Thompson, G.E.: Impair-
ment of spermatogenesis in the rat after cutaneous
injection of testicular suspension with complete adjuv-
ants. Proc. Soc. Exp. Biol. & Med., 87:408, 1954.

26) Frick, E.: Neghritis durch Nierenautoantikgrper.
Ztschr. Immunitatsforsch., 107:411, 1950.

27) Gery, 1. & Davies, A.M.: Organ specificity of the
beart. II. Immunization of rabbit with homologous
heart. J. Immunol., 87:357, 1961.

28) Glynn, L.E., Holborow, E.J. & Joknson, G.D.: The
distributicn of blood group substances in human

gastric and duodenal mucosa. Lancet, ii: 1083, 1957,

E.J.:
Disease. Blackwell Scientific Publications, Oxford,
1965.

30) Goldgraber, M.B. & Kirsner, J.B.: The histopa-

thology of the experimental hypersensitive state in the
134,

29) —, & Holborow, Autoimmunity and

gastrointestinal tract. Arch. Int. Med. 102:
1958.

31) Graham, R.M., & Rheault, M. H.: Characteristic
changes in epithelial cells in pernicious anemia. J. Lab.
Clin. Med., 43:235, 1954.

32) Hennes, A. R., Sevelius, T., Joel. W., Woods,
A.H. & Wolf, S.: Atrophic gastritis in dogs. Arch.
Path., 73:281, 1962.

151




— The Seoul Journal of Medicine: Vol.8, No.3, Sept. 1967—

33) Heymann, W.D., Hackel, D. B., Harwood, S.,
Wilson, S. G. & Hunter, J. L. P.: Production of
nephrotic syndrome in rats by Freund’s adjuvants and
rat kidney suspensions. Proc. Soc. Exp. Biol. & Med.,
100:660, 1959.

34) Holborow, E. J., Asherson, G. L. & Wigley, R.:
Autoantibody production in rabbits. VI. The production
of autoantibodies against rabbit gastric, ileal and
colonic mucosa., Immunology, 6:551, 1963.

35) Hopps, H.C.: Hypersensitivity diseases, In: Pathol-
ogy, edited by Anderson, W. A.D., vol. 1, 5th ed.,
The C. V. Mosby Co., 1966.

36) Humphrey, J. H. & White, R. G.: Immunology
for students of Medicine. 2 nd ed., Blackwell Scientific
Publications, Oxford, 1965.

37) Hurst, E. W.: The effect of injection of normal
brain emulsions into rabbits, with special reference to
the the etiology of the paralytic accidents of antirabic
treatment. J. Hyg., 32:83, 1932.

38) Irvine, W. ]., Davies, S. H., Delamore, L. W,
& Wynn Williams, A.: Immunological relationship
between pernicious anemia and thyroid disease. Brit.
Med. J., ii: 454, 1962,

39) ——: Gastric antibodies studied by fluorescent mi-
croscopy. Quart. J. Exp. Physiol., 48:427, 1963.
40) ——: Immunological aspects of pernicious anemia.

In: Autoimmunity -A symposium of the 5th congress
of the international academy of pathology, edited by
Baldwin, R. W. & Humphrey, J.H., Blackwell Scie-
ntific Publications, Oxford, 1965.

41) Jahiel, R. and Krakauer, J.: Local hypersensitiveness
of the rabbit stomach. Proc. Soc. Exp. Biol. & Med.,
79:54, 1952.

42) Jefferies, G. H., Hoskins, D. W. & Sleisinger,
M.H.: Antibody to intrinsic factor in serum from
‘patients with pernicious anemia. J. Clin Invest., 41:
1106, 1962,

43) Karsner, H. T.: Schwartzman phenomenon in the
rabbit stomach. Proc. Soc. Exp. Biol. & Med., 29:
819, 189381.

44) Kelsall, M. A. & Crabb, E.D.: Lymphocytes and

mast cells. The Williams & Wilkins Co., Baltimore,
1959.
45) ¥, HEh  AE WEEe REHRSd &3

BB Wik BT P, ABRREY H10R 2
MmAE WHkE, 1967,

152

46) &AL AR &M,

A7) &5F, FHL: BE L BE HEERY KEE
Bhol kT BB EEAsd M Wk, KRREE
B F19% Biikd pk, 1967,

48) &KL FAE 2 BE WBERSEES Kk
FERE Rzigsel M BIE. KBRRBHEE
wek 7:61,1966,

49) Kirsner, J. B. & Glodgraber, M. B.: Hypersensiti-
vity, autoimmunity and the digestive tract. Gastroen-
terology, 88:536, 1960.

50) Koffler, D., Minkowitz, S., Rothman, N. & Garlock,
G.: Immunocytochemical studies in ulcerative colitis,
and regional ileitis. Am. J. Path., 41:73383, 1962.

51) Laufer, A., Tal, C. & Behar, A.].: Effect of adjuvant
(Freund’s type) and its components on the organs
of various animal species. A comparative study.‘Brit.
J. Exp. Path., 40:1, 1959. .

52) FMH  AEK K — ABEAE Eid &3
B ER R ETHABS RE ERSL B A
SRER Rk, BER H198 (BRI

53) Lindholm, S.:Mast cells in the wall of the alimetary
canal. Acta Path. Microbiol. Scand. Suppl., '132:1,
1959.

54) Lowenstein, L., Cooper, B. A., Brunton, L., &
Gartha, S.: An immunological basis for acquired res-
istance to oral administration of hog intrinsic factor
and vitamin B,y in pernicicu; anemia. J. Clin. Invest.,
40: 1956,1961.

55) Magnus, H. A.: Observations on the presence of
intestinal epithelium in the gastric mucosa. J. Path.
Bact., 44:389, 1937.

56) Markson, J. L. & Moore, J. M.: Autoimmunity
in pernicious anemia and iron deficiency anemia.
Lancet, ii: 1240, 1962.

57) Michels, N.A.: Handbook of hematology, edited

by Downey, H., vol. 1, Paul H. Hoeber, Inc., New
York, 1988.

58) Morson, B. C.: Intestinal meteplasia of the gastric
mucosa. Brit. J. Cancer., 9:365, 1955.

59) Moskowicz, L.: Zur Histclogie des ulkusbefeiten
Magens. Arch. Klin. Chir., 122:444, 19283.

60) Nairn, R. C., Fothergill, J. E., McEntegart, M.
G. & Porteous, [.B.: Gastro-intestinal-specific antigen:

animmunohistological and serological study. Brit. Med.
J.,i:1788, 1962.

61) Palmer, E. D.: Histology of the normal gastric




<

<)
H
S
]
3
¥
&

> & B -







> & B — BARRAMKHKEOO L






