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FE 2 20 ¢ HISKZIEESUA OFEZEAIA L AESA : Bol-2, P53 S IO 2tH|
AL AES] JEE FAAIA ek ANPZFE AL F TBHelglort 2] FRA et

Bel2 il e o} LZEA LS Ao EH AT S-S
ARAA FopsAAY FopdAGARE Balulolrl =
z_]E] 7]] —6-]‘T;]' 15, 17~19, 21~27)
H Ao v EA 718 =% 3IA}5-5 Revised European-
American Lymphoma Classification (REAL) ol v} A&
3 b wodzZ gk od Mg o]8slo] o}i:gx]/k
A KT AEZAAT, P55, B2 e le] F
o] ARl ks F= oy AARHEe| AR B Al—\:xl
obi A shgek

2k Bam el 1992 195E] 19984 129744)

Aol AltHE =A FA A+ 118 2194*#’4 677
g edTtell EAZIE i BAEe] oY Bl QVISAE
BRRlstel ghate] oAF, AH, Fokol WATAE 24l
Wzl 307, ofz} 28802 whiulE 14: 10]ich ARHEEE
3842 Tk 584N u].g]]ﬂ'vg:—?"— Kiel 57+
¥} Working formulationg o]-&3lo] E73l9S o ASHF 3
W, Tow 64ollek AP AA 6779 At T 657
oA AR o Y=l 478(70%)0] BAIE md ol
8“3(27%)0] TAIE FHYoZ BAIE: THIES 26: 12 BA
=z 4,_010301 P4 pkokel. WrAIR9o) uhE ELF= Table 1o,

Bfoll whE REE Table 2, BlEH AR wp
REAL & E’tﬂoﬂ oJ3k B-X3= Table 3ol AAs}IT)

°

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

Jrel} e AAslo] WelzAdARTAYL Ak v ——
AVHZZE 24 6795 o= siglek 22 7IZF T Bl 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 (05)
Y B-CLL 1(15) 33 (2.3)
Site No. of cases (%) Lymphoplasmacytoid 0( 0 11 ( 0.8)
Our cases Korea Mantle cell 1 (15) 22 (1.5)
Follicle center 3 (45) 91 ( 6.2)
Lymph node 33 (49) 538 ( 37) MZBL 5 (75) 252 (17.3)
Extranodal 34 (51) 926 ( 63) Plasma cell tumor 0( 0 17 ( 1.1)
Waldeyer's tonsﬂlar ring 5(75) 116 ( 7.9) Diffuse large B-cell 37 (55.2) 634 (43.2)
Nasal and PNS' 5(75) 81 (5.5 Mediastinal large B-cell 0( 0 7 (05)
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 (1 6.0) 196 (13.4) T-lymphoblastic 1(15) 42 (29
Small intestine 4 (1 6.0) 60 (4.1) T-cell CLL 0( 0 1(01)
Large intestine 0( 0 47 (13.2) 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-cell,unspecified 7 (10.4) 138 (1 9.4)
Skin 3 (45 58 ( 4.0) Subcutaneous T-cell 0( 0 11 ( 0.7)
Soft tissue 1(15) 55 ( 3.8) Angioimmunoblastic T-cell 1 (15) 15 ( 1.0)
cNs' 1(15) 39 (27) Angiocentric T-cell 6 (9.0) 129 (1 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 (13.0) 22 (1.5)
Lung 1 (15) 12 ( 0.8) Anaplastic large cell,
Salivary gland 1(15) 12 ( 0.8) HD-like 0( 0 1(01)
Others 2 (13.0) 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

Abbreviations : 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 to Site of Involvement
in Non-Hodgkin’s Lymphoma

Subtype LN I

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, Iymph nodes; GI, gastrointestinal tract;
WR, Waldeyer’s ring; PNS, paranasal sinus

2. HarEnAN AE

% 679 HuRgeleld 2 274 AR
Y

A A Bxsthow Ausisl molzAtetela Az
£ EO|2 REAL 59 7120l whe} ALFE esic.

Ki-67, Bel-2, P53 whal wkale w7 9jaia] At 3hxpe]

stepl Eol 22E 4 pm AR WPAsle] Xdra FElo|l=
(Surgipath Richmond, U.S.A.)ol] FZsl1 xyleneol] & )}zl

g 3 dAEE e AR g SRTE A

44 -‘l]i—‘ {13l citrate 2Hz-§-4(10 mM, pH 6.0)ell &zt
o|=E IQPEFT|E o] gsto] 121TallA 1087+ #
i ALl 080 A F Trs 9580l Aeta
g Fdstase] A4S oA A7l fE 3% sk
E AHEsto] 1087 Helaiieh. Tris Sg-8-lel] AlXsla
AFAE AZollA 1087 HFAIZ 3 UXEAIE Aol
A 1AZE BESAIZEE AE3E UAb @Al Bel-2 (Neomarkers,
100/D5, 1:100), P53 (Neomarkers, DO-7, 1:50), Ki-67 (Zymed,
7B11, 1:50)0f] theh SHE-EgA|ick Tris $5-&-Hol] AlXs}
I H|leEle] AgkE o|xRIAE A-LellA 1587 HREAIT
% Tris 9=gHo g FA8lal peroxidase?} ZA3}HEl streptavi-
dingHg 1027+ WA Zch Tris SHs-goo R Aqsia W
AAE= AEC (3-amino-9-ethylcarbazole) S ©|-8-8}91. 2™ hemat-
oxylin® 2 thzod Mslal crystal mountZ E-9Jslgich. 7+ )
of thek o4 34 1l Hrk= PS3 9 Ki-67 thilld dlof|A]

2 Ha 1
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] S Wolt A9, B2z AEetelld 23
& g NEE Melt A9E or PR wy
3 Aol i FAIE] 5% mlRte® A
He A= %‘5‘, 5% o]} FHoE IAEI) Ki67 Al
FZAAGKI : Ki-67 prohferatlve index)9] Ak odAlo] 7}
A wS BolE Agelel wgeld A BAD ohe
10007) ol4e] AEE BES F sl Felo] dalo] # A
EZ BF Al wEg AEL Nodch oFEZEALE B
37l SlaliA skl el 2F e 4 pm AR WHAERe] X-
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dotelaldt ¥ dF e FFHEe AR IS ERFE Al
Helgeh. Proeinase K2 ALol4] 1587 Aol ke 25
TE st 3, U4 Ikslas 24E A Sl
3% BASFEAEN R 1087 HElsle] FRTE rsle]
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2] #AL ApoTagR Plus Peroxidase In Situ Apoptosis Detection
Kit (Intergen, NY, US.A)E Agstgich ok 1087} equilibra-
tion buffer® Z%2]gk & TdT (terminal deoxynucleotidyl trans-
Zalo|Er} 55 LA E3Este] 37TCoA 1
A7F e A Ak 1 ke Stop bufferi 1087 §473-8-¢
H|ZAJ3} A]71 3 PBS Spoio® Al™siqich oF 30427k di-
goxigenin conjugate -§-H¥} BF2-A]7] ¥ PBS o g AlH
s} diethyl aminobenzidine (DAB).2.2 1M &}9ic) thzodA
£ methyl green®. 2 <Fs}A] GAsT mountZE E-Jsfx 33t
Auzelol WA B HEFLS ARA 25S A
skl 24 =i e TdT 3-8 4l equilibration
buffer® thAlslo] ALgsldch o} EZZ EA|A A SHAI : apopto-
odalo] 7bg A B9l ARsto] welgelA
V9] AR G5 F bl
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SPSS & 1wlE ld‘ltbit‘r Bel-2 whaiukad,
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TIEAA S AESA

ol BAIE F83(89% : 23/26)0] %
L Bcl27p S4J0 AL (83%

P53 whuie] WL 319% (20/65)0Ml4] Hoich P53 ok Hl
S8 29l ZASoXE BAZ ZHYE5%: 172000 Wk,
% P53 whelo] 249l 7$(83% : 15/

3. OtEZ
OJEZEAA A

EA|A X|$(Table 4, Fig. 1)
TE 0%t 15% Atele] Welell Adgom

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

1 Bcl-2, P53 &

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 53.16£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+051 48.35+3.86
Total (65) 2164037 55.40+3.22

_Abbreviaﬁons :N, number; SE, standard error
“statistically significant

Al and Bcl-2 expression
2.0

*e o o

50 $

||
0.0 ’

Positive  Negative

Bcl-2 expression

Fig. 1. Apoptotic indices of Bcl-2 positive (N=26) and Bcl-2
negative (N=39) non-Hodgkin's lymphoma were 1.05%0.22
and 2.90+0.58, respectively (p=0.005).

d|

sRErS e 2

|_

HFL 2.160]7 Foke 1290k OFELEAL AFE AT
F3HoI} P53 P olRol mheh oJv] Gl Aol B
A ggront, B2 WS el el BARACE 9
vl Q& Aolg HYckp=0005). Bol2 whujide] opgolw
FEZEA2 57} s} FETRAL A5} B AT

o FH off

+ Bel-2 S84, P53 2419l ZgS HYrKTable 4, Fig. 1).
4. Ki-67 M|ZZA|X|4=(Table 4, Fig. 2)

Ki-67 AEZAAFE 1%9F 91% Aol el gl on
BT 554%0|9ct. Ki-67 AEZAAGTE AE T80}
Bcl-2 Hhg-ol el wie} oJu] 9le ApolE Kol gkgkort,
P53 HE3- offlol] wlElAlE FAIA R ou| Qe Xol&
HIthp=0.000). P53 chululslo] okAJo|wl Ki-67 A|EZAIA|
T =UcHTable 4, Fig. 2).

Al Vs Ki—67 (Bcl-2 positive)
100
L R .
o Sl N o P ¢ ¢
S e ¢ o ¢ ’
N~
? a0 f
¥4 .
20 ¢ * .
L 4 .
0 *
0.0 1.0 2.0 3.0 4.0 5.0

Al (%)

Fig. 3. Correlation between apoptotic indices and Ki-67 proli-
ferative indices in BCL-2 positive patients. The correlation
coefficient is 0.475 (p=0.012).

Ki-67 and P53 expression

100
:
80 i §
e | * 3
% .
¥ 40 -
20 $
. H
0 s
0 Positive  Negative
P53 expression

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 48.35%3.86, respectively (p=0.000).
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5. OIEZEA|A X[} Ki-67 MEZZA|X|FQ| ZHA|
(Fig. 3, Table 5)
AR BAFAAE OFEZEA 2 A%} Ki6T AEZA)
AgAolol] Belo] glglont, B2 A AL okE
ZEAS AGTE Z7RI Ki6T AEZAAGT Zrhele

&) 3l rhp=0.012).

Table 5. Correlation Among Apoptotic Indices (Al) and Ki-67
Proliferative Indices in Relation to T, B Cell Classification and
Expression 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

Bcl-2 (+) 0.475 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

OFEZEAA A AFAL] AF-EellA ko] FFroll
ulg} ch2A] B8 vl Komaki 578 NI W7]9] n|&AE
A g BAEY FE 2F0lA 02~28% (TUFk L0%)E
B9 3, Wheeler V& 2273 EA49F b 7]ol4] 0.2~
09% (Z43F 2.0%), Levine 72 zZ7HolollA] 0~4%
FEhgk 071%)% Hislgeh 3k Chung 575 2374
A A EQF Db 7oA 02~47% (FU43F 1.1%)E B3k
ok 9] FRQPUL 041~294% (Fdgk 086%), AP
P 0.12~391% (FU7k 087%), FARZZNAE 2479] o
FHIA 0~52% (FokZ; 04%) X 0.021~10002%2]
A= Hdgkol AEFEHG w2} 0.03%114 2.57%1 %A,
3z 2el Fad¥el diffuse large B-cell lymphomaoll A& 2.57%
2 7 E=A Ugkeleh. ela Gisbertz 59 Aol
HoE Ul A ggon ATz uwlel Fekzhol
0.06%N4 1.93%2] Heloll ek E oA olEZE
Al AF7E 0%9F 15% Aol Wl glglon] Fodzhe
1.2%, BFZ-E 2.16% 2.2 Korkolopoulou £-¢] o1l 42} n]
23 7he Boekt )

H| AT ZE 3xlol|A] o} EZEA A A9} Ki-67 Al
EZAA Gl el AT wEH UE-S Table 60 20Fslg)
th B odollA] ofEZEAA A} Ki-67 AEZAAFE
o] A3 BAE Bl A SRFollA = ol EZEA A A

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) 0.30 (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.

Du, et al (199)"
Gisbertz, et al

GI MALT lymphoma (40)
Primary intestinal (51)

(1997)” Small B-cell MALT 58
Large B-cell MALT 52.8
Large B-cell 55.85
Mantle cell 309
Small T-cell 18.13
Large T-cell 434

Oh, et al B-cell and T-cell (67)
(Our study)

A significantly positive association between apoptotic and proliferative indices
Median PI (%) :37.3

Median Al (%) :1.10
0.06
0.24
136
19
125
19

The correlation between Al and Ki-67 proliferative activity was not seen, but positive
correlation between Als and PIs was revealed (p=0.012) in Bcl-2 positive patients.

Abbreviations : NHL, non-Hodgkin's Iymphoma; LI, labelling index; Al, apoptotic index; BM, bone marrow; GI MALT, gastro-

intestinal mucosa-associated lymphoid tumor; PI, proliferative index
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FEZEAL AGE AEERo} P53 wHSofrol]
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ko] ool ol EXEAL A4} stk olELEA]
2 AGT BE H9E B2 84, P53 £4Y ZEE B3]
tHTable 4, Fig. 1). o]3= Bcl27} ofEZEAAE A
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sRkAlE = WA ZA Sl g3 FE5+ AZEAE B
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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, TPatl’mlogy, Chosun University Hospital, Kwangju, 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). Cellular 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 (0=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. Our 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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