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Table 2. Histologic Subtypes by REAL Classification of Non-
Hodgkin’s Lymphoma

Percent (%)

AVHZF & 6788 W22 33k 22 71 F ulE In subtype
Our cases Korea

Table 1. Site of Involvement in 67 Patients of Non-Hodgkin's B cell 47 ( 70) 1,097 ( 75)
Lymphoma B-lymphoblastic 0( 0 8 ( 0.5)
o B-CLL 1(15 33 (23)
Site No. of cases (%) Lymphoplasmacytoid 0( 0 11 ( 0.8)
Qur cases Korea® Mantle cell 1 ( 15) 2 ( 15)
Follicle center 3 (45) 91 ( 62)
Lymph node 33 (49) 538 (37) MZBL 5(75) 252 (17.3)
Extranodal 34 (51) 926 ( 63) Plasma cell tumor 0( 0 17 (11
Waldeyer’s tonsillar ring 5(75) 116 ( 7.9) Diffuse large B-cell 37 (55.2) 634 (43.2)
Nasal and PNS' 5 (75) 81 ( 55) Medjastinal large B-cell 0( 0 7 (0.5)
Nasopharynx 2 (3.0 1(15) Burkitt's 0( 0 16 ( 1.1)
Oral cavity 33 (23 43 (29 High Grade B-cell 0( 0) 6 ( 04)
Gastrointestinal 8 (12.0) 303 (20.7) T cell 18 ( 27) 369 ( 25)
Stomach 4 (60) 196 (13.4) T-lymphoblastic 1(15) 42 (29)
Small intestine 4 ( 60) 60 ( 4.1) T-cell CLL 0( 0) 1(01)
Large intestine 0( 0 47 ( 32) Large granular cell 0( 0 3(02
Abdomen 3 (45) 0( 0 Mycosis fungoides 0( 0 5(03)
Oribit 0( 0 57 ( 3.9) Peripheral T-cellunspecified 7 (10.4) 138 ( 9.4)
Skin 3 (45) 58 ( 4.0) Subcutaneous T-cell 0( 0 11 (07)
Soft tissue 1 (15 55 ( 3.8) Angioimmunoblastic T-cell 1(15) 15 ( 1.0}
CNst 1(15) 39 ( 27) Angiocentric T-cell 6 ( 9.0) 129 ( 8.7)
Bone 0( 0 26 ( 1.8) Intestinl T-cell 0( 0 1(01)
Breast 1(15) 14 ( 1.0) Adult T-cell leukemia 1(15 1(01)
Mediastinum 0( 0 14 ( 1.0) Anaplastic large cell 2(3.0) 22 { 1.5)

Lung 1(15) 12 ( 0.8) Anaplastic large cell,
Salivary gland 1(15) 12 ( 08) HD-like 0( 0) 1(01)
Others 2 (3.0 63 (42 Unclassified 2( 3 0( 0)
Total 67 (100) 1464 (100) Total 67 (100) 1,466 (100.0)

*From Ko YH, Kim CW, Park CS, et al. REAL classification
of malignant lymphomas in the Republic of Korea. Cancer
1998;83:806-812 .

TAbbreviations:PNS, paranasal sinus; CNS, central nervous
system

Abbreviations : CLL, chronic lymphocytic leukemia; MZBL,
marginal zone B-cell lymphoma; HD, Hodgkin's disease
*From Ko YH, Kim CW, Park CS, et al. REAL classification
of malignant lymphomas in the Republic of Korea. Cancer
1998,83:806-812
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Table 3. Histologic Subtypes acording fo Site of Involvement
in Non-Hodokin’s Lymphoma

Subtype LN GI WR Nasal and Skin
(n=33) (n=8) (n=5) PNS (n=5) (n=3)
Small lymphocytic 1
Mantle cell 1
Follicle center cell 3
Marginal Zone 1 4
Diffuse large B-cell 19 4 1 2
T-lymphoblastic 1
Peripheral T-cell 4 1 2
Adult T-cell leukemial
Angioimmunoblastic
T-cell 1
Angiocentric T-cell 2 3
Anaplastic large cell 1 1
Unclassified 1
Total 33 8 5 5 3

Abbreviations : LN, lymph nodes; GI, gastrointestinal tract;
WR, Waldeyer’s ring; PNS, paranasal sinus
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3. OIEIXEA]A X|#(Table 4, Fig. 1)

OIEZEAE A 0%k 15% Aold] el en

Table 4. Apoptotic Indices (Al) and Ki-67 Proliferative Indices
in Relation to T, B Cell Classification and Expression of Bci-2,
P53 Protein (T-test)

Al Ki-67 proliferative indices
N) Mean*SE Mean*SE

Type p=0.110 p=0.458
B (47) 1.66£0.36 56.91+3.88
T (18) 3.40+0.98 51.40+6.33

Bcl-2 p=0.005" p=0.571
Positive (26) 1.05£0.22 5316 £5.05
Negative (39) 2.90£0.58 56.92+4.21

P53 p=0.181 p=0.000"
Positive (20) 1.59+0.31 71.99+3.92
Negative (45) 2.40£0.51 48.35+3.86

Total (65) 216037 55.40+3.22

Abbreviations : N, number; SE, standard error
*statistically significant

Al and Bcl-2 expression
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Fig. 1. Apoptotic indices of Bcl-2 positive (N=26) and Bcl-2

negative (N=39) non-Hodgkin’s lymphoma were 1.0510.22
and 2.90+0.58, respectively (p=0.005).
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Fig. 3. Correlation between apoptotic indices and Ki-67 proli-
ferative indices in BCL-2 positive patients. The correlation
coefficient is 0475 (p=0.012).

Ki-67 and P53 expression
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Fig. 2. Ki-67 proliferative indices of P53 positive (N=20) and
P53 negative (N=45) non-Hodgkin's lymphoma. were 71.99%
3.92 and 48.3513.86, respectively (p=0.000).
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5. OIZZEAIA X9} Ki-67 MIISAX|FO| 2|

(Fig. 3, Table 5)

AN JAAFANNE O}EZEAA ASe} Ki-67 AEZA]
AAolol] JEol gigiort, Bl2 Al 3Rl ol
ZEXNZA AF7L Zkhd Ki6l AEZAAGT) Zksle
7% IR cHp=0012).

Table 5. Correlation Amiong Apoptotic Indices (Al) and Ki-67
Proliferative Indices in Relation to T, B Cell Classification and
Exp;ession of Bcl-2, P53 Protein (Pearson’s Correlation Anal-
ysis

Al vs Ki-67 proliferative indices

Correlation coeffient p value

Phenotype

B 0.182 0.221

T 0.250 0.316
Bcl-2

Bel-2 (+) 0475 0.012°

Bcl-2 () 0.114 0.483
P53

P53 (+) 0.335 0.149

P53 (-) 0.242 0.101
Total 0.174 0.160

"statistically significant

CHBHLAKE Z2F8EEIX| 2002:20(1):73~80
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0.06%0l14 1.93%2] ol Urt B AFoAE ofELE
Az AF7E 0%} 15% Aole] Wil e Fadgke
1.2%, 73S 2.16%2.2 Korkolopoulou 59 od-ol|A2} H]
%3 -2 B2y’

HZANPEZ A ol|A OfEZEAA A5} Ki-67 A
ZZAAG thell A7 LFH WE-S Table 60l 29kl
o} B T4 o} EZEAA AF9} Ki6T MEFAAFZY
o A% PAE Bel AR BAFAE ol ELEAL AF

Table 6. Apoptotic Index and Proliferative index in the Non-Hodgkin's Lymphoma according to the Literature

Authors Patients (No. of patients) Results
Korkolopoulou, et al NHL (92) Ki-67 LI (%) Al (%)
(1998)” low grade 1211 ( 7.92) 030 (0.46)
intermediate grade 48.09 (25.51) 1.94 (2.26)
high grade 49.75 (23.97) 1.24 (0.82)
’ Al increased with malignancy grade and proliferative activity but was not related to
location, cell of origin, clinical stage, BM involvement and p53 expression.
Dy, et al (1996)6) Gl MALT lymphoma (40) A significantly positive association between apoptotic and proliferative indices
Gisbertz, et al Primary intestinal (51) Median PI (%):37.3 Median Al (%):1.10
(1997)" Small Bcell MALT 58 0.06
Large B-cell MALT 528 0.24
Large B-cell 55.85 1.36
Mantle cell 309 1.93
Small T-cell 1813 125
Large T-cell 434 193
Oh, et al B-cell and T-cell (67) The correlation between Al and Ki-67 proliferative activity was not seen, but positive
(Our study) correlation between Als and Pls was revealed (p=0.012) in Bcl-2 positive patients.

Abbreviations : NHL, non-Hodgkin's lymphoma; LI, labelling index; Al, apoptotic index; BM, bone marrow; Gl MALT, gastro-
intestinal mucosa-associated lymphoid tumor; PI, proliferative index
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—— Abstract

Apoptosis and Proliferative Activity of Non-Hodgkin’s Lymphoma :
Correlation with Bcl-2 and P53 Protein Expression

Yoon Kyeong Oh, M.D.", Mi Ja Lee, M.D." and Ho Jong Jeon, M.D."

*Department of Therapeutic Radiology, 'Pathology, Chosun University Hospital, Kwangiju, Seoul

Purpose : Tumor growth in a given neoplasm is the net result of cell proliferation and cell loss, and
apoptosis is the most significant component of continuous cell loss in most tumors. In this study, we ex-
amined non-Hodgkin's lymphoma (NHL, n=67) immunohistochemically for the presence of Bcl-2 oncopro-
tein and P53 protein and compared apoptotic indices (Als) and Ki-67 proliferative indices (percentages of
Ki-67 positive cells).

Materials and Methods : 67 patients with NHL were evaluated:3 low-grade and 64 intermediate-grade.
The phenotype was determined in 65 cases:47 (70%) were B cell type and 18 (27%) were T cell type.
Als and Ki-67 proliferative indices were determined immunohistochemically and the overexpression of P53
and Bcl-2 protein were also evalutated.

Results : The overexpressions of Bcl-2 protein and P53 protein were found in 40% (26/65) and 31% (20/
65). The Al ranged from 0% to 15% (mean 2.16, median 1.2). Celluiar Bcl-2, which counteracts apoptosis,
was significantly (p=0.005) associated with Als. Ki-67 proliferative indices ranged from 1% to 91% (mean
55.4), and P53 was significantly (p=0.000) associated with Ki-67 proliferative indices. A positive correlation
between Als and Ki-67 proliferative indices was revealed (p=0.012) in Bcl-2 positive patients.

Conclusion : In NHL, we observed a correlation between Als and Bcl-2 expression, between Ki-67 prolif-
erative indices and P53 expression, and between Als and Ki-67 proliferative indices in Bcl-2 positive pa-
tients. QOur results suggest that cell apoptosis may be inseparable from cell proliferation during tumor
growth,

Key Words : Non~Hodgkin's lymphoma, Apoptotic index, Ki-67 proliferative index, Bcl-2, P53
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