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A Morphological Study of TUNEL Positive Dying Cells in the Developing Inner
Ear of Mouse Embryos — CDDP-induced Change —

Shigeo HIRAI

In the recent studies of cell death, dying cells judged by the TdT-mediated dUTP nick end-la-
beling (TUNEL) method have been classified into “apoptotic” and “non-apoptotic” cells. In
this study, 12-day-old mouse embryos were used. The percentage of “apoptotic” and “non-apop-
totic” cells among total dying cells in inner ear were calculated, and the effects on inner ear’s cell
death of cis—diammine-dichloroplatinum (CDDP) were examined. Five inner ears from normal
embryonic mice (Control group) and five inner ears from CDDP treated embryonic mice (CDDP
group) were used. TUNEL positive dying cells occurring in apoptotic cell death (ACD) and non-
apoptotic cell death (NACD) were classified by light microscopy, and the numbers in ACD and
NACD in the whole inner ear were counted. About 90% of the inner ear dying cells of the Control
group were ACD and about 10% were NACD. About 70% of the inner ear dying cells in the CDDP
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group were ACD and about 30% were NACD. It was suggested that ACD essential to development

of inner ear, and increased NACD might be defensive phenomenon against CDDP toxicity.

(Accepted on October 28, 2002) Kawasaki Igakkaishi 28(4) . 287 — 296, 2002
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Fig. 1. TUNEL stained paraffin embedding 3 ym sections.
The auricle of the inner ear of 12-day-embryo mice
observed light microscopically. The most striking and
reliable characteristics of apoptotic and non-apoptotic
cell death in Control group are shown.

A. Apoptotic cell death (ACD)

a. Micrograph of the framed area in A. The nucleus
has complete round and strong staining area at the
nuclear rim.

Non-apoptotic cell death (NACD)

Micrograph of the framed area in B. The nucleus is

transformed and stains all over.
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araffin embedding 3 ym sections. The utricle of the inner ear of 12-day-embryo mice

e e
Fig. 2. TUNEL stained p
observed light microscopically.

A. Control group

a. Micrograph of the framed area in A. TUNEL positive dying cells of ACD (white arrow heads) and
NACD (black arrow heads) .

CDDP group

Micrograph of the framed area in B. TUNEL positive dying cells of ACD (white arrow heads) and

NACD (black arrow heads) .

- v
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Table 1.

(%28% B4 2002)

The numbers of dying cells of ACD, NACD, total dying cells, and their mean + SD in controd and CDDP groups.

The percentages of their numbers of dying cells among the total dying cells, and their mean = SD are shown in parentheses.

Control group CDDP group
mouse cell count mouse cell count (%)
No.1 3185 (94.5%) No.1 1918 (68.7%)
No.2 2725 (92.8%) No.2 1670 (67.9%)
ACD No.3 2762 (88.9%) No.3 2208 (73.0%)
No.4 2536 (96.3%) No.4 2194 (75.1%)
No.5 2389 (86.1%) No.5 2447 (81.2%)
Mean + SD 2719 + 301 (91.7 £4.2%) 2087 + 299 (73.2 £ 5.4%)
No.1 187 ( 5.5%) No.1 873 (31.3%)
No.2 211 ( 7.2%) No.2 791 g%f;
No. 345 11.1% No.3 816 0%
NACD Ng.i ;7 (( 3.7%)) Ng.4 728 (24.9%)
No.5 386 (13.9%) No.5 566 (18.8%)
Mean £ SD 245 + 119 (8.3 £4.2%) 755 + 118 (26.8 £5.4%)
No.1 3372 No.1 2791
Total aying celis [ Y2 22 ws A
(ACD + NACD) No.4 2633 No.4 2922
No.5 2775 No.5 3013
Mean + SD 2965 * 289 2842 £ 233
BNz, —7J5, NACD % /R3 Al type 2, %r
type 3A, type 3BAEMBO=FNEET N5 L P<0.001
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Control CDDP

Fig. 3. The average percentages of dying cells of ACD and
NACD among the total dying cells in the five inner ears
of each group. Bars : S.D. There are significant diffe-
rences between each group (t-test : P<0.001, n =5).
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