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Induction of Gastric Ulcer in Rabbits by Irradiation under Laparotemy

Takashi Miura, Tatsumi Hamada and Takeshi Yamazaki

Department of Radiology, Research Institute for Microbial Diseases, Osaka University, Osaka

Irradiation of the stomach of rabbits with X-rays under laparotomy was carried out using ¢ 2 cm

and ¢ 3 crn cones. Physical conditions of the irradiation were as follows: 50 kvp, filter 1 mm Al, FSD
9.6 cm, HVD 13.5 mm, 845 R per minute (field size ¢ % cm) or 810 R per minute (field size ¢ 2 cm). In

the series of experiments in which field size was ¢ 3 cm, doses more than 1,400—1,500 R caused regularly

ulcers and doses less than ca 1,100 R produced no remarkable degenerative changes of the mucosa. except

irregularity of glandular structure 4 weeks after irradiation. But in the series of ¢ 2 cm field, even a dose

of 4000 R did not produce ulcer within 4 weeks, though a crater shaped change was formed macroscopi-

cally. No epithelial regeneration was found in the center of degenerated mucosa after doses more than

1,500 R, but at the boundary, regenerating epithelia and hyperplastic glands were found in all cases.
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Table 2 Field size ¢ 2 cm.
Rabbit No. 63 68|34 |33|72|56|57(29|70|30|36|35|37|73|588]|69
Sex RIS |8 |28 |8]22]|22[2|2
Dose (R) 100012001360 15101550 1600/1700{1770{2000 26603110 3550 3550 BSOGFLDUU 4500
Weeks after irradiation 4| 4 ‘ 4| 4| 4| 4| 4| 4| 4| 4| 4| 4| 4 ‘ 4| 4| 4
Crater shaped change R R R R
Defect of mucosae — = x|l ||| x
muscularis propria | — | — | — | — | = | = | = | = | = | = | = | = | = | — | = | —
muscularis mucosae| — | — | — | — | = | = | = | = | — | — | —=|—=|=|—| —| —
Serosa — F=AP= = = = = = = = = = = = ==
Regeneration in the center
of the lesion + S el Sl el Ml el et Ml el il e
* partial defect
Table. 3
Rabbit No. 82 75 81 74|87 88|80 VT 79 7§
Sex Q 2 Q2 Q|2 Q|2 Q@ @ ¢
Field size é@ ‘%@
3.14cm? 2.36¢m? 3.14cm?
Dose (R) 2000 3000 4000 5000|5000 5000(2000 3000 4000 5000
Weeks after irradiation 45 4 11 4|6 6|45 4 11 4
Crater shaped change + x — | | £ = &
Defect of mucosa + 4+ + 2|+ +H|x + = +
muscularis mucosae | — — — —|— -—|— - =
muscularis propria |— — — —|— —|— — — =
sergsa — — == e e ea = =
Regeneration inthe center S a . ..
i o'f the Lesion i el +
* partial defect
Table 4
Rabbit No. 93 14 104 102 15 10 13 12 16
Sex Q [ () ) e) 3 [ 3 5]
Field size (cm) @3 b2
Dose (R) 1500 2700 3000 3000 4120 5400 4120 4120 6170
Weeks after irradiation 25 7.5 12 12 7.5 16.5 12.5 13 1
Crater shaped change + + + + -+ + + + +
Diefect of mucosa = + +* + + + + + +
muscularis mucosae + -+ — — + + |+ -4 -+
muscularis propria + + - — - + + + +
serosa — + — — + -+ + o =
Regeneration in the center of _ - _ A - .
the lesion + - +

* partial defect
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Fig. 2. Soft X-ray radiograph of the same speci-
men as in Fig. 1. (Be-window tube, no
filter, 10 kvp, industrial X-ray film wi-
thout screen.)

Fig. 3. Soft X-ray radiograph of the stomach of
the rabbit No. 74. 5,000 R, 4 weeks after
irrdiation.
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Fig. 4. Soft X-ray radiograph of the stomach of
the rabbit No. 77. 3,000 R, 4 weeks after
irradiation.
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Fig. 5. Rabbit No. 42, field size ¢ 3 cm, 1,200R,
4 weeks after irradiation. H.E. staining.
« 6.5. Perforated ulcer.

Fig. 6. Rabbit No. 57, field size ¢ 2 cm, 1,700 R,
4 weeks after irradiation. H.E. staining.
% 13. Swelling of the muscularis muco-
sae at the border of the irradiated mu-
cosa.
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Rabbit No. 53, field size ¢3 cm, 1,100R,
4 weeks after irradiation. HL.E. staining.
%50, A layer of regenerating epithelium
is extending from right to left.

Rabbit No. 41, field size ¢3 cm, 1,480 R,
4 wecks after irradiation. H.E. staining.
% 50, Regenerating glands are prolife-
rating into submucosa through the defect
of muscularis rnucosae.

Rabbit No. 33, fieldsize ¢2 em, 1,510 R, |

4 weeks after irradiation. H.E. staining.
% 13, Pronounced fibrous changes of the
irradiated rnucosa.
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