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Radiation Effect on Mouse Jejunal Crypt Cells by Single and Split Irradiation

Byung Hee Koh, M,D., Channg Kok Hahm, M.D., Jung Jin Kim M.D.
Department of Radiology, College of Medicine, Han Yang University

Chan 1l Park, M.D.
Department of Therapeutic Radiology, College of Medicine, Seonl National University

To determine the dose-survival and repair characteristics of the jejunal crypt cells, exper-
imental study was carried out using total 70 mice.

Single or split irradiations of 1,100 to 2,200 rad were delivered to whole bodies of C;;
BL mice, using a cesium 137 animal irradiator and those mice were sacrificed after 90 hours.

The number of regenerating crypts per jejunal circumference was counted by a jejunal
crypt cell assay technique and dose-response curve was measured.

The results were as follows:

1. The average number of jejunal crypts per circumference in control group was 140.

In a single irradiation group, the number of regenerated jejunal crypts was, 125, 56, 2 in
each subgroup of 1,100 rad, 1,400 rad and 1,800 rad respectively.

In split irraiation group, it was 105, 44,2 in each subgroup of I,400rad i,800rad and 2,200
rad respectively.

2. Mean lethal dose of mouse jejunal crypt cell was 167 and 169 rad respectively in a
single and split irradiation.

3. Repair dose of sublethal damage was 280 rad.

4. Sublethal damage was completely repaired within 4 hours between the split dose of
irradiation,
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Table 1, Experimental Design

Group Radiation Dose(rad) No. of Mice

Control
Single Dose

1,100
1,200
1,300
1,400
1, 500
1,600
1,700
1,800
700 ~ 700
800 ~ 800
900 ~ 900
1,000~1, 000
1,100~1, 100

Split Dose
(4hrs interval)
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Table 2, Regenerating Crypts per Circumference in
a Single Irradiation Group

Radiation(rad) Crypts per Circumference
1,100 125+12*%
1,200 79+13
1, 300 77414
1, 400 56170
1,500 38+ 9
1,600 31+ 7
1,700 13+ 3
1,800 2+ 1

* One Standard Deviation
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Fig. 2. Transverse section of mouse jejunum;
Unirradiated control showing the density of crypts at the base of the villi. There was an

average of 140 crypts per entire circumference.



Fig. 3. Transverse section of mouse jejunum, 90 hours after 1500 rad irradiation;

About 38 regenerating crypts per circumference were seen. On the basis of Poisson

Statistics, it was expected that 38 residual crypts represented the survival of about 44 cells.

Fi. 4. Transverse section 90 hours after 1800 rad irradiation:
No demonstrable regenerating crypt was seen.



Table 3. Regenerating Crypts per Circumference in
Split Irradiation Group

Radiation(rad) Crypts per Circumfrence
700,  700* 1053-10**
800, 800 974 7
900, 900 44+ 6

1,000, 1,000 9+ 2

1,100, 1,100 2+ 0.5

* Split Irradiation for 4 hours interval
** One Standard Deviation
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Fig. 5, Dose-survival curve for jejunal crypt cells.

Exposed to single dose of r-ray.
Mean+SD shown for each point.

The least squares regression line was cal-
culated. The value for Do was 167 rad.
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Fig. 6. Dose-survival curve for jejunal crypt cells.
Exposed to single & split doses of r-ray.
Mean=+8D shown for each point.

The value for Do of split irradiation was
169 rad.
The value for Dq was 280 rad.
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Fig. 7. Illustration of how the quantity Dq(or D,-
D)) may be obtained for biologic test
systems in which it is possible to match
single and split doses which produce equiv-
alent biological damage. This quantity is
the dose “lost” or “wasted” as a result of
fractionation,
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