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Fig. 1 The FITC-dUTP incorporation histograms

detected by flowcytometry (both use linear
scales) (A) and immunohistochemical staining
by TdT reaction of same case (X200} (B).
A. The upper inset represents unlabeled cells
(mean channel is 47.39) and lower inset repre-
sents labeled cells (mean channel is 56.25). Al
calculated by this histograms is 18.7%. B, Al
calculated by immunohistochemical staining is
8.55%.
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Fig. 2 Comparison between Al calculated by flow
cytometry and immunohistochemical staining of
paraffin sections.
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Immunohistochemical staining

Table 1 Al of the normal mucosa, adenoma and
colorectal carcinoma

Apoptotic Index (%)

Normal mucosa (n= 5) 27.0+16.8v
Adenoma (n=24) 28.2+26.0
Mild atypia (n=12) 19.9+15.2
Moderate atypia (n= 5) 42.41+40.4
Sever atypia (n=17) 32.4+21.8
Carcinoma (n=69) 15.2+12.00

avsc:p<0.05 bvsc:p<0.01

Table 2 Relationship between Al and clinicopath-
ologic characteristics in colorectal cancer

Apoptotic Index (%)

Histologic type

A7) 18.1x12.7%
modd n 3 6.3+3.2%
poor n 12.6£8.3%

Depth of invasion
m, sm (n=15) 20.3t14.8
mp, ss (n=19) | 12.4+8.6
s, si (n=35) 14.2+11.7
Dukes’ stage
A (n=21) 20.1£13.5¢
B (n=13) 21.1+12.5®
C (n=17) 9.5+8.70
D (n=18) 10.7£6.9®
Lymphatic invasion
Negative (n=48) 17.1x12.9»
Positive (n=21) 10.2+£7.9"
Venous invasion
Negative (n=31) 18.6£12.6"
Positive (n=38) 12.1£10.7%

avsb:p<0.001,dvs g, evsf evsg:p<0.01,
bvsc,dvsf,hvsi,jvsk:p<0.05
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Fig. 3 Survival curves for patients with low Al
and high AL
A, Overall cases. B. Cases with colorectal car-
cinoma at Dukes stage C.
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Table 3 Al of primary and metastatic lesion

ARoptatic | a2 59 (%)

Liver metastases

Primary lesion  (n=21) 8.8+6.8
Metastatic lesion (n=21) 5.5+5.0
Lymph node metastases
Primary lesion  (n=16) 9.8+8.6 10(63)
Metastatic lesion (n=16) 5.1£5.9 7(44)

avsb:p<0.05

Table 4 Relationship between primary and metas-
tasized tumors in terms of occurrence of

apoptosis
Primary _, Metastatic-_ - Liver Lymph node
tumor tumor metastases metastases
(=) . (=) 5024 4[25]
() g (+) Al 2[13]
(+) ' (=) 1L 43 5{31]
(+) » (+) 324 5[31]
[ 1:%

(+) 1 Al1Z5%, (—) : AlI<5%,a vs b: p<0.01
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Flow Cytometric Analysis of Apoptosis in Colorectal Adenomas and Carcinomas

Osamu Kimura, Nariyuki Yamane, Kenji Sugamura, Masato Makino,
Michio Maeta and Nobuaki Kaibara
First Department of Surgery, Faculty of Medicine, Tottori University

We assessed the occurrence of apoptotic cell death in 24 colorectal adenomas, 69 colorectal car-
cinomas and 37 metastatic lesions, which included 21 of the liver and 16 of lymph nodes, in order to
investigate the possible relation between apoptosis and clinicopathological features and to evaluate
apoptosis as a possible prognostic factor. The apoptotic index (Al) was calculated by flowcytometry using
terminal-deoxynucletidyl-transferase-mediated dUTP-biotin nick end labeling. The median values of Al
were 27.0 in normal mucosas, 28.2 in adenomas and 15.2 in colorectal carcinomas. The Al was signifi-
cantly lower in colorectal carcinomas than in normal mucosas and adenomas. Apoptosis of colorectal
carcinomas was less frequently observed in tumors with higher malignant potential, such as tumors at
advanced stages and with venous and lymphatic invasion. Moreover, the patients with a low Al had
significantly poorer survival than those with a high Al In comparing apoptosis between primary and
metastatic lesions, Al was significantly lower in the latter. These results suggest that less apoptosis might
result in greater progression of colorectal carcinomas and that the rate of apoptosis might be an indicator
of the degeee of malignancy.
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