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=Abstract=

Effect of Whole Body Irradiation on Spontaneous Motility and
Oxygen Consumption Rate of Mouse Isolated Duodenum and
Its Response to Glucose and 5-hydroxytryptamine

Yong-Ju Kwon, M.D. and Young Eun Choo, M.D.

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

In an attempt to better understand the effect of whole body irradiation on the spontaneous.

motility and oxygen consumption rate of the isolated mouse duodenum, a whole body X-irradiation:

of 1,000r. was given to albino mouse, and

1) the total length of contraction of isolated duodenum was reccrded on kymograph every

five minutes for 60 minutes,

2) glucose and 5-hydroxytryptamine(5~-HT) were added to the reaction medium of Kreb’s-Ringer-
bicarbonate buffer(KRB) and response of the isolated duodenum to the drugs was observed, and
3) the oxygen consumption rate(QQ;) of the isolated duodenum as well as the effect of glucose

and 5-HT on QO; were measured by Warburg’s standard manometric method and the comparison.

was made with the control(i.e. normal) group.

The results thus obtained are summarized as follows.

1. The spontaneous motility of the isolated duodenum in the irradiated groups showed a signifi-
cantly elevated pattern for the first 15 minutes comparing with the control. The meotility, however,.
decreased after 15 minutes and remained so in the irradiated groups to the level of the non-

irradiated control, but 24 hours post-irradiation group showed a tendency of an increased motility

while one hour post-irradiation group showed no difference comparing with the control.

2. Addition of glucose produced generally elevated motility of the isolated duodenum in Both
irradiated and non-irradiated groups comparing with the control throughout the experiment, but no
difference was observed in contractile amplitude between the irradiated and non-irradiated groups.

3. When 5-HT was added to the irradiated group, the contractile amplitude of isolated duodenunr

was similar to that of the control, and 5-HT alone caused a slight increase of the motility comparing:

with the control.

& s HEE 1969 F § 21k KREBEEGA BRIAL.

li5



116 —HEREER - SRk B I X 2HBRHCT BHeReA T 1HEY aRhES ¥ BRBERY oAe BE—

4. The oxygen consumption rate (Q0O;) of the isolated duodenum 'was found to be .slightly

increased in one hour post-irradiated group, but similar in 24 hour post-irradiated group comparing

with the control.

Glucose produced a significant increase of QO; in all the groups, but 5-HT produced a tendency

of decrease of QO; in all the groups.
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Fig. 1. Effect of X-irradiation in vivo on the
contraction amplitude of isolated mouse
duodenal segment,

Table 1. Effect of X-irradiation in vive on contraction amplitude of isolated mouse duodenal segment

5 10 1 20 25 3 3 40 45 50 55 60

8.2 702 392 436 209 152 183 2.4 179 122 85 8.1

Control* 826 834 538 716 39 312 296 368 457 361 150 147
@ o Q@ o ao ao aon ao a» aO a A

1,000t 1542 1425 421 198 17.5 189 195 1569 87 107 7.8 7.8

A ho) 28.77 20,63 10.62 456 328 333 448 117 3.8 28 268 252
®) @ & ® ® & & & 6 © & ©

1,000t 183.3 138.1 854 557 346 282 297 27.8 212 221 201 115

(24 hre) 1563 16,51 478 606 591 484 472 364 472 500 574 318
€) @ @® O ®O O O ® O O O O

Values are Mean = standard error.
*Total length of contraction in mm. for 5 minutes.
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Table 2. Effect of X-irradiation in vivo and glucose on contraction
amplitude of isolated mouse duodenal segment

3 10 15 20 25 30 35 40 45 50 55 60
84.2 70.2 39.2 43.6 20.9 15.2 18.3 21.4 17.9 12,2 8.5 8.1
Control 8.260 8. 34 5, 38 7.16 3.98 3.12 2.96 3.68 4. 57 3.61 1. 50 1.47
o @@ a» o o G G ao G  a  a  ao
95.8 96. 9 80.9 88.2 66.5 78.8 95. 8 80.5 56.1 67.7 58.1 51.7
Glucose 8.48 10.60 12.85 15,98 872 15,06 22.00 1372 6.47 12.36 11.58 10. 38
® @ €)) €)] @ ® (€))] ® ® ® @ ®
1,000r 98.9 122.0 97.9 88.1 92.7 68.5 72.7 67.4 80.1 68. 9 66. 3 59.9
(24 hrs) 6. 12 6.12 12.49 9.81 11.39 7.27 7. 65 9.64 1550 12.74 13.61 12 38
+Gl ® ®) ® ®) @ ® )] (6 6 6 ()] ®
Legends are as in Table 1.
. Concentration of Glucose: 1mg./ml
_ 18op ©-——0 KRO +0 + 10007 {£4 NA.} H]‘—Q‘}‘ ﬂ'ol 5-HT uxl' < ﬁjﬂ"—?—l‘ :ﬁoﬂ/ﬂ = i{‘o‘ 30 l/}FEﬁ”}"
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20r i . ’:‘L "/?\"\1:\,,#; - 2ERE B3ty HENd sl 2RSS BgEd-
o 20 o Tao 0 60 T YL KR {3 EESE Jebig S ngie

Fig. 2. Effect of glucose and X-irradiation in vivo
on the contraction amplitude of isolated
mouse duodenal segment.
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Fig. 3. Effect of X-irradiation in vivo and 5-HT
on the contraction amplitude of isolated
mouse duodenal segment.
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Table 3: Effect of X-irradiation in viveo and 5-hydroxytryptamine on the
contraction amplitude of isolated mouse duodenal segment

- 119

5 10 15 20 25 30 3 40 45 50 55 60
842 70.2 392 436 209 152 183 2.4 179 122 &5 81
Control 8.26 834 538 716 398 312 296 368 457 361 150 147
o  ao o q a0 ao ao ae a a0 Q) ao
9.2 1129 539 639 49.6 366 285 30.1 252 238 268 265
5-HT 8.22 21,63 2238 1372 7.46 639 436 525 574 396 393 48
@®w & & & ® & & & & & & O
234 202 126 129 100 77 80 89 86

1, 000r (24 hrs)

+5-HT

73.3

65.5 44.8

816 1239 7.78 614 510 2.8 218 1.75 114 167 207 171
v Qn an un Qv aqn an av an g an av

Legends are as in Table 1.
Concentration of 5-HT: 0.1X10 °moles/ml.

TFable 4. Effect of X-irradiation in vivo, glucese and 5-hydroxytryptamine
on the Q0: of mouse duodenal segment

K.R.B K.R.B. +Glucose K.R.B.+5-HT
1,000r 1,000r 1,000r 1,000r
Non-Irrad. (L hr) (94 hrs) Non-Irrad. (54 hrs) Non-Irrad. (24 hrs)
QO;* 4.16 4.73 3.90 6.43 5. 69 3.61 3.47
S'E. 0.131 0. 193 0. 196 0.331 0. 547 0.140 0. 146
n 36 22 19 16 11 12 15
*QO,=yl O3/hr/mg D.W.
K.R.B.=Krebs Ringer Bicarbonate Solution (pH=7. 4)
Concentration of Glucose: 1mg./ml.
Concentration of 5-HT: 0.1X10™° moles/ml.
Q02
7.0 r-
6.0 r f]’_
5.0+ ’L
401 rl
u .
N A
30
2.0
1.0+
KRB KRB KRB KRB46 KROB+G KRB 45-HT KRB+SNT

+1000T  +1000T
(I1HR) (284R)

+1000T
{24 HR.;

+10007
{24 KA.)

Fig. 4. Effect of X-irradiation, glucose, 5~-HT on the QO; of mouse duodenal segment.
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