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Correlation Analysis of Apoptosis and Cell Proliferating Marker (Ki-67)
in Thyroid Tumors

Kyung-Hee Han', Woo-Ick Yang', Sun-Jung Kim? and Tai-Jeon Kim®

Department of Pathology, Yonsei University Collage of Medicine, Seoul, 120-752, Korea'
Department of Life Science, Dongguk University, Seoul, 100-715, Korea’
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To clarify the growth mechanisms of thyroid tumors, we investigated apoptotic cells in 88 thyroid tumors,
consisting of 24 adenomas, 58 papillary thyroid carcinomas, and 6 undifferentiated carcinoma, using terminal
deoxynucleotidyl transferase mediated deoxyuridine triphosphate digoxigenin-nick end labeling (TUNEL).
The cell proliferating marker was also evaluated immunohistochemically using the monoclonal antibody to
Ki-67 antigen (MIB-1) in the same tumors. The apoptosis was expressed as a percentage of the
TUNEL-positive cells in the tumor cells, and a proliferating marker, being the percentage of Ki-67 positive
cells, was counted up each tumor. The statistical analysis were used analysis of variance (ANOVA) and
student's t-test that were analyze the differences in the rate of each histological types of the thyroid tumors.
The overall level of apoptosis was extremely low in all histological types of the thyroid tumors analyzed,
the mean apoptosis being 0.31+0.40 in adenoma, 0.55+0.48 in papillary thyroid carcinoma, and 4.60+3.27
in undifferentiated carcinoma. The Ki-67 protein in the thyroid tumor subtypes was significantly lower in
adenoma and papillary carcinoma, at 2.45+2.99 and 6.27+4.42, respectively, than that in undifferentiated
carcinoma at 26.47+23.88 (p<0.0001). There was no correlation between clinicopathological factors and
apoptosis or Ki-67 in papillary thyroid carcinoma. In conclusion, our findings suggest that apoptosis occurs
infrequently in thyroid tumor, and that cell proliferating maker Ki-67 markedly differs according to the
thyroid tumor subtypes. Moreover, the ratio between proliferating cells and apoptotic cells may reflect
thyroid tumor progression.

Keywords : Apoptosis, Ki-67, TUNEL, Papillary thyroid carcinoma
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Fig. 1. TUNEL staining of the microdissected tissues of the thyroid tumors-positive cells (arrows). (a) Lymphnode used as a control.
(%x200) (b) Adenoma (x400). (c) Papillary carcinoma (x400). (d) Undifferentiated carcinoma (x400).

Fig. 2. Immunohistochemical staining for Ki-67 in thyroid tumors (EnVision detection system). (a) Normal (x200). (b) Adenoma
(x400). (c) Papillary carcinoma (x400). (d) Undifferentiated carcinoma (x400).
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Table 1. The apoptosis and Ki-67 protein in thyroid tumors

. . No. of Apoptosis Ki-67 Ki-67/Apoptosis
Hitological type

cases mean+SD Range mean+SD Range mean+SD
Normal® 82 0.25+0.42 0-2.4 0.56+0.85 0-3.73 2.34+3.57
Adenoma® 24 0.31+0.40 0-1.29 2.45+2.99 0.12-13.53 8.82+11.18
Papillary Ca.° 58 0.55+0.48 0.02-2.12 6.27+4.42 0.35-20.29 25.08+36.77
Undifferentiated Ca.’ 6 4.60+3.27 1.44-10.63 26.47+23.88 10.96-74.22 11.60+19.51
P-value <0.0001 <0.0001 0.0004
Post-hoc test* d>c=b=a d>c>b=a c=d=b>a

Ca. : Carcinoma
* . Post-hoc test using Tukey's method

Table 2. Relationship between the apoptosis or Ki-67 and clinicopathological factors in papillary thyroid carcinoma

Factor No.of Apoptosis Ki-67 Ratio Ki-67/Apoptosis
cases mean+SD t-Test mean+SD t-Test mean+SD t-Test
Age <40 23 0.60+0.55 n.s 5.87+3.57 n.s 26.20+31.65 n.s
>40 35 0.51+0.43 6.53+4.94 24.34+40.21
Gender Male 8 0.59+0.51 n.s 7.6445.74 n.s 30.77+£35.38 n.s
Femal 50 0.54+0.48 6.05+4.21 24.17+37.25
Tumor size <2.5cm 37 0.56+0.50 n.s 5.98+4.15 n.s 21.02+£25.36 n.s
>25cm 21 0.52+0.46 6.78+4.93 32.23+51.10
n.s : not significant
2l w3l F 26.47+23.88S LFEF TH(p<0.0001). (p<0.05). LFZFe] Wl HANM= B 3 =4 B
AR Fel 2A%H §¥ wel age wae o §F4 dFel BASNoEZ folshl &Y
Tukey's 'WHo 2 HAAS, 1 A= BT AFAF (p=0.0004).
ole] FFzhE BANH R Fel@ ol g ok A
% Hohe #54 439 Bgel BAH R foldt 4. K54 BN OfEZEAIA, K67, 12|11 ¢
A =xom, 54 &% e vis dFY Higk 2|5 24-=(Clinicopathological factors)
o] AR FoetA = UTHp<0.05).
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