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Effect of Reduced Glutathione on Spontaneous Motility of
Mouse Duodenum Following Whole Body X-Irradiation

Jae Bok Lee, M.D.

Department of Physiology Kyungpook National University School of Medicine Taegn, Korea

. . Prof. Young Eun Choo &
(Directors: Assist. Prof. Hyun Chan Shin*)

In an attempt to better understand the effect of whole body X-irradiation on the spontanecus

motility of the isolated mouse duodenum and to clarify the possible radioprotective action of

reduced glutathione (GSH), a whole body X-irradiation of 1,000r was given to albino mouse

either singularly or immediately after injecting GSH intraperitoneally to mouse in the dose of

1mg per gm of body weight.

The total length of contraction of the isolated duodenum was recorded on kymograph every

five minutes for 60 minutes, and the comparison was made with the control (i.e., normal).

The results thus obtained are summarized as follows:

1. The spontaneous motility of the isolated duodenum in the X-irradiated groups showed a

significantly elevated pattern for the first 15 minutes comparing with the control. The motility,

however, decreased after 15 minutes and remained so in the X-irradiated groups to the level of

the non-irradiated control, but 12 hours post-irradiation group showed a significantly increased

motility throughout the experiment comparing with the control.

2. When GSH was injected intraperitoneally prior to the whole body X-irradiation with 1,000r,

the spontaneous motility of the isolated duodenum of mouse showed a significantly decreased

pattern for the first 10 and 15 minutes comparing with the X-irradiated group followed by the

similar motility thereafter comparing with the control and X-irradiated groups.

3. The above results suggest that GSH is effective as a radioprotector in terms of the motility

of the isolated mouse duodenum.
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Fig. 1. Effects of X-irradiation and reduced glutat-
hione on spontanecus contraction amplitude
of mouse duodenal segment.

(1 hour post-irradiation)
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Table 1. Effects of X-Irradiation and Reduced Glutathione on Spontaneous Contraction Amplitude of
Mouse Duodenal Segment(l hour Post-Irradiation)

Time (min.)

M 5 10 15 20 25 30 35 40 45 5 55 60
' Mean | 842 70.2 39.2 43.6 209 152 18.3 214 17.9 122 85 81
Control  SE 526 834 538 716 398 312 2.9 3.68 457 361 150 147
€)) ao @ @o @ @ @ @ @ @ ao q  ao

Mean |154.2 142.5 421 19.8 17.5 18.9 195 159 87 107 7.8 7.8

1,000r SE 28.77 20,63 1062 456 3.28 3.33 448 1,17 5.8 283 268 2 52
D) @® & & 6 & 6 w ; " ®® & ®

Gsmy  Mean | L1 837 529 369 204 24 248 M2 28 141 146 165
Gt SE 717 820 640 544 456 371 318 618 576 276 214 353
» JUUT ) ®) ® @® @® @® (® ® ® ® ® ® @

Total length of contraction in mm. for 5 minutes.
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Table 2. Effects of X-Irradiation and Reduced Glutathione on Spontaneous Centraction Amplitude of
Mouse Duodenal Segment (6 hours Post-Irradiation)

W 5 10 15 20 25 30 35 40 45 50 55 60

Mean 84.2 70.2 39.2 43.6 209 152 183 214 17.9 122 85 81

Control SE 82 834 538 7.16 3.98 312 296 3.68 457 361 150 1.47

@ ao Qa0 ao ao ao @ @ a» o ao ao ao

Mean | 146.6 117.1 66.5 40.7 31.3 281 251 23.6 220 154 123111

1, 000r SE 7.67 9.55 849 519 476 6.18 470 523 503 3.20 4.56 1 50

€:)) ®@w ® & & 6 6 6 & 6o 6 6 ®

GSH+ Mean 79.6 800 565 355 393 430 383 2.1 188 141 167 155

1 000e SE 6.47 6.61 555 3.92 3.81 410 3.21 279 3.92 3.67 467 3.92

’ (G2 ® & & & & & ® @& & & & &
Legend is as in Table 1.
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hione on spontaneous contraction amplitude
of mouse duodenal segment. (6 hours post-
irraidation)
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Table 3. Effects of X-Irradiation and Reduced Glutathione on Spontaneous Contraction Amplitude of
Mouse Duodenal Segment (12 hours Post-Irradiation)

Time (min.)
M 5 10 15 20 25 30 35 40 45 50 55 60
Mean 8.2 70.2 39.2 43.6 20.9 152 183 214 17.9 1222 85 &1
Control SE 8.26 834 538 716 3.98 3.12 296 3.68 457 3.61 1.50 1 .47
| ap an an an da a» dod . a) G ) ao
Mean 121.2 109.6 77.1 57.9 445 44.2 432 34.8 36.5 32.8 30.9 25.8
1,000 SE 7.37 11.53 7.78 812 703 4.61 514 408 3.93 4.95 642 551
() IO IR G MR O N ) W G B O M O M S M ¢S S GO B o
GSH-- Mean 98.5 8.2 465 27.5 20.0 17.6 203 17.1 13.2 11.9 10.8 10.4
1,000 SE 7.14 846 3.81 202 249 264 245 207 2.3 1.36 1.77 1.54
: &) @™ O ® @ @O » O o o B DO
Legend is as in Table. 1.
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Fig. 3. Effects of X-irradiation and reduced glutat-
hione on spontaneous contraction amplitude
of mouse duodenal segment. (12 hours post-
irradiation)
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Table 4. Effects of X-Irradiation and Reduced Glutathoine on Spontaneous Contraction Amplitude of
Mouse Duodenal Segment(24 hours Post-Irradiation)

Time (min.)

M 5 1o 15 20 25 30 35 40 45 50 55 60
Mean 84.2 70.2 39.2 43.6 209 152 183 214 17.9 122 85 8 1

Control SE 82 834 538 716 398 312 29 3.68 457 3.6l 150
(n) ap ao ao ao ao ao ao Qo o ao Qo (10)
Mean 183.3 138.1 854 557 346 282 207 27.8 2.2 221 201 1L5
1,000 SE 1563 16.51 4.78 6.06 591 4.8 472 3.64 4.72 500 574 3.18
(n) ® ® ® O O ® ® O O ®O @O O
GSHA+ Mean 71 0 881 61.5 291 226 20.8 17.7 140 88 86 109 7.6
1000 E 77 7.14 7.96 407 493 512 3.92 28 113 173 254 1.07
’ () (10) Qo @ @ a» v a0 ao ao ao ao aqo

Legend is as in Table 1.
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Fig. 4. Effects of X-irradiation and reduced glutathi-
one on spontaneous contraction amplitude of
mouse duodenal segment. (24 hours post-irra-
diation)
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