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Detection of Apoptosis by M30 Monoclonal Antibody
in Non-small Cell Lung Carcinomas

Gwang Il Kim, M.D.*, Hyeon Jae Lee, M.D.**, Gun Lee, M.D.**, Chang Young Lim, M.D.**

Background: Apoptosis plays a crucial role in carcinogenesis, as well as in development and tissue homeostasis.
Terminal deoxyribonucleotidyl transferase mediated neck end labelling (TUNEL) and in situ nick end labelling (ISEL)
have been used to investigate the apoptosis in tissues. Since the introduction of the M30 monoclonal antibody to
overcome drawbacks of TUNEL and ISEL, the apoptosis in various tumors, with the exception of pulmonary
carcinomas, has been studied. In this study, attempts were made to examine the correlation of apoptosis in
non-small cell carcinomas, using both M30 and the expression of p53 protein, with the clinicopathological factors.
Material and Method: Forty five patients with surgically resected non-small cell carcinomas were included.
Immunohistochemical staining with M30 and p53 monoclonal antibody were performed, and their expressions
compared with the clinicopathological features. The overall survival time and recurrence-free survival time were
calculated, and the factors influencing the survival time analyzed using a univariate analysis. The effects of the
expression stati of M30 and p53 on the risks of cancer related to both death and recurrence were evaluated
using a multivariate analysis. Result: The p53 positive group had many more M30 positive cells than the p53
negative group (p53 positive group; 61.7+£26.8 cells vs. pd3 negative group; 456+29.6 cells, p=0.005) and
significantly more p53 positive patients showing at least 10 positive cells (apoptotic index, Al>1) on M30 staining
(p53 positive group; 52.4% [11/21] vs. p53 negative group 16.7% [4/24], p=0.025). In the univariate analysis, the
survival times in relation to smoking (pack-year), performance status (PS) and Al showed significant differences.
The multivariate analysis demonstrated the relative risk (R.R) of cancer death increased almost 7.5-fold (RR 7.482;
95% Cl 1.886~29.678; p=0.004) and the risk of recurrence almost 3.8-fold (R.R 3.795; 95% CI; 1.184~12.158;
p=0.025) in the high Al (=1) compared to the low Al (<1) group. There was no prognostic effect of p53
expression on the survival time or risk of cancer death and recurrence. Conclusion: In non-small cell lung
carcinomas, M30 immunohistochemistry was an excellent method for analyzing apoptosis; the high apoptotic index
could be an adverse prognostic predictive factor.
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Table 1. Clinico-pathological features of patients

M30 p53
Variables
AI*1 AT=1 pvalue’ (=) (+) p-value
Sex 0.095 0.443
Male (n=37) 27 10 21 16
Female (n=8) 3 5 3 5
Age (yr) 1.000 0.768
<60 (n=23) 15 8 13 10
>60 (n=22) 15 7 1n 11
Histology 0.750 0.232
Squamous (n=20) 14 6 13 7
Adeno (n=22) 4 8 10 12
Performance Status 0.492 1.000
0+1 (n=32) 20 12 17 15
2 (n=13) 10 3 7 6
Smoking (pack-year) 0.732 0.205
<40 (n=32) 22 10 15 17
240 (n=13) 8§ 5 9 4
Differentiation 0.070 0.040
Well (n=11) 0 1 9 2
Non-well (n=34) 20 14 15 19
Stage 0.710 0.729
I1+11 (n=35) 24 11 18 17
III (n=10) 6 4 6 4
Lymphatic invasion 0.095 0.443
(—)n=37) 27 10 21 16
(+)(n=8) 3 5 3 5
Vascular invasion 0.234 1.000
(—)(n=36) 2 14 19 17
(+)@n=9) 8 1 5 4
Operation type 0.134 0.284
Lobectomy (n=32) 20 12 15 17
Pneumonectomy (n=10) 9 1 7 3
Op result 0.545 1.000
Complete R™ (n=43) 28 15 23 20
Incomplete R (n=2) 1 1 1 1

*Al=Apoptotic index; Tp-value=Chi-square testl; TR=Resection.
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Fig. 1. Immunohistochemical staining for M30 (A, B) and p53 (C, D) in squamous cell carcinomas (A, C) and adenocarcinomas (B, D). The

M30 positive cells (arrows) are randomly scattered ( x 200).
Ao ATkpsd FAT: 95% [221] vs. ps3 S4
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Table 2. Comparison of the expression of M30 and p53

Table 3. Univariate analysis of overall and recurrence-free survival

p53
Variables p-value
(-) ()
AI< 1 20 10 0.025"
AI>1 4 11
M30* 456+29.6  61.7+268 0.005 "

*=Mean number*=S.E of M30 positive cells; T=Chi—square test;

T=Mann~whjtney test.
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Variables : sfn)r\\lzijll % p—valueT f1: :gusrrui:lcvea] p-value
Sex 0.832 0.381
Male (n=35) 66.6+7.2 575176
Female (n=8) 62.8+10.4 68.1+12.1
Age (yr) 0.959 0.640
<60 (n=23) 60.5+7.8 58.1+8.38
=60 (n=20) 63.7+9.8 56.5+10.0
Histology 0.560 0.710
Squamous (n=18) 69.51+9.9 62.71£10.1
Adeno (n=22) 58.9+82 55.6+9.1
Performance Status 0.022 0.029
0+1 (n=31) 722+73 69.4+7.8
2 (n=12) 41.17+£123 33.19.1
Smoking (pack-year) 0.04% 0.056
<40 (n=31) 71.1+6.8 652+7.6
=40 (n=12) 30.2%5.3 26.4£55
Differentiation 0.708 0.323
Well (n=11) 65.0+9.3 65.1+10.0
Non-well (n=32) 63.61£8.2 55.3+8.5
Stage 0.717 0.267
I+1I (n=33) 66.7+£7.3 63.6+7.6
1l (n=10) 412+43 30.1+6.4
Lymphatic invasion 0.752 0.970
(—)(n=36) 64.0+6.8 59.5+73
(+)n=7) 359448 30.4£6.3
Vascular invasion 0.667 0.977
(—)n=35) 63.8+74 59.6+7.6
(+)(n=8) 56.6+5.6 34.6+7.3
P53 0.874 0910
(—)(n=23) 63.7+8.8 57.6%+9.1
(+)n=20) 66.1+10.4 60.2+9.7
M30 0.004 0.051
AIT<1 n=28)  749£638 66.817.7
Al =1 (n=15) 305455 26.8+53

*=Months, Kaplan-meier method; T=L0g-rank test; T=Apoptotic

index.

pS3 T AL MIZAE Ao o 50%, LAE Heto)
oF 70% REolA Eoduiol S MAICHIZ. H4H o2 ps)
e AZAWAL Fa Bzl 914 AEsh WA A2
Bl Boliro 2y ATARAL kel FHARE
2 A1 Wl ol o]t ps3 AL A4
pS3 SRS BE W77 O 71 Belvel ps3 Wy

- 118 —



Table 4. Multivariate analysis of overall and recurrence free-survival

28e Q|
D E8A M30TH A ZAd A

Overall survival

Recurrent-free survival

95% CI'

RR* p-value’f RR 95% CI p-value
Smoking (=40 py) 2.633 0.646~10.727 0.177 1.278 0.402~4.058 0.678
PS (2) 5.269 1.524~18.221 0.009 3.795 1.308~11.011 0.014
Al (=1) 7.482 1.886~29.678 0.004 3.795 1.184~12.158 0.025
P53 (-+) 0.539 0.151~1.924 0.342 0478 0.144~1.588 0.228
Non-well diff" 1.012 0.266~3.856 0.986 1.860 0.531~6.514 0.332
Age (=60) 0.917 0.298~3.163 0.961 1.311 0.461~3.724 0.611
*=Relative risk; =Confidence interval; "=Cox proportional hazard regression "=Differentiation.
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Fig. 2. Hazard of survival according to apoptosis index (Al). R.R=
Relative risk; Al=Apoptosis Index.
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Fig. 3. Hazard of recurrence according to apoptosis index (Al).
R.R=Relative risk; Al=Apoptosis Index.
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Al>1)0] 82} 45 ps3 FA Foll A 8-o5A) 51;9}1:}(1)53 QAT 52.4% [11)21] vs. p53 SAF 16.7%

1
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