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INDUCTION OF GASTRIC ULCERS BY ACID FEEDING IN THE TOAD,
BUFOQ MELANOSTICTUS SCHN,
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Department of Post-Graduate Studies and Research in Zoology, Manasa Gangotri,
Mysore-f, India

THE atiology and pathogenesis of gastric
ulcer is not clearly established. The most
favoured hypotheses are gastric hypersecretion,
decreased tissue resistance and vascular
occlusion.! Ulecers induced by polymyxin-B,?
histamine3 or ‘Shay’ operationt may be due 1o
hyperacidity. However, in sterold-induced
ulecers there is decreased acid and rmucous
sceretions in the stomach.5 As there is no
direct evidence to show that hyperacidity causes
ulcers, this problem is investigaled.

The toad, Bufo melarostictus Schn., 13 chosen
for experimentation, because of its slow response,
increased resistance to stress and easy avail-
ability. Animals weighing 30 to 50 gm. were

and muscularis externa (Fig. 1). Administra-
tion of 0-25 N HCI causes inflammation of the
stomach and interstitial hsemorrhages in the
superficial ‘gastric mucosa, With .53 N HCl
there is erosion of superficial gastric eplthelium
exposing gastric glands (Fig., 2). "~ Deflnitive
ulcers, with the erosion of enfire gastfric mucosa,
are seen with 0-756 N HCl treatment (Fig. 3).
Acute and deep ulcerafion results with 1 N HCl
wherein there is complete erosion of gastric
mucosa and muscularis mucosa wkh perfora-
tions In the submucosa and muscularis externa
(Fig. 4). The severity of ulceration increases
to a maximum with 1:28 N HC! treatment
('Table 1),

TABLE ]

Effect of graded doses of __{l_ydﬁ'ochloric__acffl on the induction of gastric ulcers in the toad

i

Ulcers
T Per cent. difference  Per cent, ——— -— S —
reatment in Body weight Mortality Number per toad Severity Per cent, .
(M * S.E.) {M £ S, E} incidence Index
Control (14) +6+46 ~ - - - -
Hydrochloric Acid:
025 N (9) + 524 - 10 £ 0-19 0:38 + (-01 75 8.88
0-5 N (18) +9-35 - 26 £ 034 1-28 * (27 v3 13:18
0:-75 N (10) +9-52 10 58 & 0+81 2.80 *+ 040 100 18- 80
1'0N (13: — 428 23 6-7 £ 0-38 3-50 + 0:07 100 2020
1:25 N (8) —8-43 50 9-0 £ 187  4:00 % 0-00 100 2300

.

= L

_'_-_-_-—h—"—-h—_-ﬂ-iﬁ_—_—-__-_—ﬂ_____-m

Number in parenthesis denotes number of toads. M +S.E, = Arithmetic Mean 1 Standard Error.

* [Jlcet Index®=Number of ulcers per toad4 Severity (graded from 0to 4+ based on the depth of ulcer) 4

Per cent. Incidencex 1074

starved for two days, later 0:5ml, of 0:20N tlo
1-26 N hydrochloric acid (HCl) (BDH) was
administered per os, per toad twice a day for five
days. The controls received equal amount of
distilled water for the same period. Al toads
were autopsied 12 hours after the last feed,
the stomach was dissected out, the number and
severity of the ulcers were noted® The
ulcerated portion was fixed in Bouin's fluid,
sectioned and stained in Harris' hemato-
xylin-eosin and Mallory's triple stains. A total of
76 female toads were used,

The stomach of the control toad shows normal
gastric mucosa, muscularis mucosa, submucosa

Administration of adrenocortical steroids
causes acute ulcers in rats without influencing
the rate of gastric secretion. The causative
factors for ulceration appear to' he decreased
mucous secretion and tissue resistance.b
Polymyxin-B? or histamine? treatment induces
ulcers due to intredsed acidity in gastric secre-
tion. The present experiment supports the view
that hyperacidity causes ulcers, but whether it
is due to hypersecretion of adrenals caused by
the acld or by the release of histamine or
serofonin by the connective tissue of the sub-
rmucosa s not clear. Thig experiment offers an
excellent method of inducing graded degrees
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FIGS, 1-4. Transverse section of the stomach of the toad, X 43 (Harris h®matoxyiin-eosin ). Fig, 1. Control—
showing normal mucosa and muscolature of the stomach. Fig. 2. 05 N HCI treated —gastric epithelium is eroded
exposing the gastric glands. Fig, 3. 075 N HUI treated— showing a definitive ulcer. Fig, 4. 1-0 N HCI treated—
Acute ulcer showing loss of mucosa and muscularis mucrsa with perforations in submucosa and mascujature. (¢4=
interstitial heemorrhage; wm=gastric mucosa; me=muscularis externa;  smmz=muscularis mucosa :  swpr=sul-

mucosa ; #=ulcer,)

of ulceration for testing anti-ulecerogenic drugs. 2.
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