RERERALE(1999) M39% MIs
Korean ] Vet Res(1999) 39(3) : 628~634

uh9-x A¥|7}g2=0] apoptosisE X FZ 3
Ak 23] A HF

L d o5 - FHot - AN - AN - ERE NS

Atk Sejsoe Sojeat
VEUAGATE B2
(19994 4% 16% A4

The evaluation on the biological safety of diagnostic ultrasound
using radiation-induced apoptosis in the external granular layer of
mouse cerebellum

Heon Oh, Songeun Lee, Jung-ah Yang, Sungkee Jo*, Chi-young Chung,
Chang-ho Son, Sung-ho Kim
College of Veterinary Medicine, Chonnam National University
Department of Food Irradiation, KAERI*
(Received Apr 16, 1999)

Abstract : We have studied, by a nonisotopic in situ end-labeling(ISEL) technique, frequency
of apoptosis in the external granular layer(EGL) of the cerebellum of immature mice by y-rays
irradiation from ®Co or diagnostic ultrasound exposure. The total number of normal cells and
cells showing morphological features of apoptosis were counted. The frequency of apoptotic cells
was expressed as a percentage of the total number of cells in EGL. The extent of changes
following 200 cGy(1090 cGy/min) was studied at 2, 4, 6, 8, 12, or 24 hours after exposure. The
maximal frequency was found 6~8 hours after exposure. The immature mice that received 18, 36,
54, 108, 198, 396 cGy of y-rays or diagnostic ultrasound(7.5MHz, 4.2mW, Igr, = 7.9mW/cm?,

A= 1143W/cm’®) for 10 or 30 minutes were examined 6 hours after irradiation. Measurements
performed after y-ray irradiation showed a dose-related increase in apoptotic cells in each of the
mice studied. The dose-response curves were analyzed by a linear-quadratic model ; frequency of
apoptotic cell in the EGL was y = (0.1349+0.01175)D+ (-0.0001522 4 0.0000334)D* + 0.048(r* =
0.981, D =dose in cGy). In the experiment of ultrasound exposure, the frequency of apoptotic
cell was 0.106+0.130(10 minutes exposure) and 0.167 0.220(30 minutes exposure). We estimated
the relative dose of the yield from the experiment with ultrasound by substituting the yield from
ultrasound exposure into the curve from the y-irradiation. The relative dose of ultrasound exposure
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compared with y-irradiation were 0.432 cGy(10 minutes exposure) and 0.885 cGy(30 minutes
exposure). We have found that there is no evidence to indicate that diagnostic ultrasound

involves a significant risk.
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Fig 1. External granular laye(EGL) of cerebellum of mice 6
hours after exposure to y-radiation, Cells exhibiting pyknosis
of nuclei(arrow) are seen. H-E. staining, x 330.
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Fig 2. In situ and labelling(ISEL) demonstrating apoptotic nuclei
and bodies in the extemal granular layer of cerebellum. ISEL,
chromogen diaminobenzidine, hematoxylin counterstaining, X 66.
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Table 1. Apoptosis frequency in the external granular layer
(EGL) of cerebellum as a function of time after a-

Tabie 3. Incidence of ceil death by apoptosis in the external
granular layer(EGL) of cerebellum following ul-

cute exposure to 2 Gy of y-radiation trasound

Post irradiation time Apoptosis(¥) Group APWESC el R‘y“i";dnfi‘;?;nm
2hrs 0.1080.149 Control (n = 12) 0.031£0.077 -
4hrs 7303£1.969 10 mins(n=28)  0.06:0.130 0432 <Gy
Ghrs 22.675+2.07 30 mins(n=24) 016740220 0.885 <Gy
8hrs 37.318:£12.259 e oD,
12hrs 21643784
s 63852305 spoptosis 4 TXE v ZATY HFE2Y

Mean value of 6 fetuses per group:tSD.

(Table 1). YA A4 %d dste FTHAL 3L P
A ZAE A BEFHoH ZAMAFE LHEL
Table 29} o] ZAMM Fe v #3te] F7l3t4iTt

Table 2. Incidence of cell death by apoptosis in the external
granular layer(EGL) of cercbellum following y-ir-

radiation
Dose(cGy) Apoptosis(%)
0 0.048£0.088
18 4.54710.964
36 6.02611.560
54 7.148+0.626
108 10.4741.1.255
198 21.743+2.507
396 29.521£4.803

Mean value of 6 fetuses per group+SD.
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