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The Studies of bel-2 Oncoprotein and Epstein-Barr
Yirus Expression in Malignant Lymphomas

- Immunchistochemical and in sitw hybridization analysis on 66 cases -

Hye Jae Cho, M.D., Yeon Mee Kim, M.D., Hyun Ju Yoo, M.D. and Jong Eun Joo, M.D.*

Department of Pathology, Sanggyve and Pusan  Paik Hospital, Inje University

Bel-2 oncoprotein is being localized to mitochondna and interfering with programmed cell
death (apoptosis) independent of promoting cell division in the lymphoid and nonlymphoid cells.
The bel-2 oncoprotein expression has been reported in follicular lymphomas as well as in diffuse
non-Hodgkin's lymphoma, leukemia and a vanable propotion of Hodgkin's lymphoma cases.
Recent evidence suggests that some lymphomas protecied from apoptosis is conferred through
expression of Epstein-Barr virus(EBV) latent membrane protein which tum to cause upregulation
of bel-2.

To define the role of the bel-2 oncoprotein and EBVY in lymphoid malignancy, we iried
immunohistochemical studies with anti-bel-2 antibody and fr sitw hybridization (ISH) with
EBV-encoded small nuclear RNAS(EBER) in the paraffin embedded sections of 46
non-Hodgkin's lymphoma (NHL) cases and 20 Hodgkin’s lymphoma (HL) cases. Becl-2
oncoprotein expression was found in 37 of 46 cases (80%) of NHL with relatively strong
cytoplasmic staining, and in 14 of 20 cases (70%) of HL with weak cytoplasmic staining in
limited small numbers of RS, Hodgkin and lacunar cells.

The widespread presence of  bel-2 oncogene in many different types of both NHL and HL
supports that the extended cell survival through overexpression of bel-2 gene protein may be
a growth advantage of neoplastic lymphoid cells.

In the ISH analysis for EBV, the presence of EBV was detected in 17 of 20 cases (85%)
of HL, compared to & of 44 cases(13.6%) of NHL. It appears 10 be no direct correlation between
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overexpression of bel-2 oncoprotein by neoplastic lymphoid cells and the presence of EBV in
NHL but it seems to be a definite association between EBV and HL.(Korean J Pathol 1996;

3: 121-131)

Key Words: Bcl-2 oncoprotein, Epstein-Barr virus, non-Hodgkin's and Hodgkin's lymphoma
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Table 1. BCL-2 oncoprotein & Epstein-Barr virus expression in 46 non-Hodgkin's lymphoma cases

Case Sex Age Site Type BCL-2/G  BCL-2/1 BCL-2IT EBV
1 F 51 Cervical DL, B 2 2 4 0
2 F 73 Cervical DL, B 3 3 (i 0
3 F 6 Cervical DL, B 0 0 0 l
4 M 73 Cervical DL, B 0 0 0 ]
5 M 65 Cervical DL, B 2 2 4 0
6 M 40 Cervical DL, B 0 0 0 ]
7 F 59 Axilla DL, B 3 3 6 0
2 F 80 Cervical DL, B 1 2 3 0
9 M 51 Cervical DL, B 2 2 4 0
10 F - 19 Axilla DL, B 0 1 1 0

11 M 37 Cervical DL, B 3 2 5 0
12 F 73 Cervical DL, B 4 3 7 0
13 F 52 Cervical DL, B 4 3 7 0
14 M 50 Cervical DL, N 3 4 7 0
15 F 7 Cervical DL, N 2 3 5 0
16 M 30 Cervical DL, N 3 3 6 0
17 M G Cervical DL, T 2 3 5 1
18 M 16 Cervical DL, T 0 0 0 1
19 F 25 Cervical DL, T 0 0 0 2

20 F 72 Cervical DM, B 3 4 7 0

21 M 33 Cervical DM, B 0 2 2 4

22 F 49 Inguinal DM, B 3 3 6 0

23 F 43 Cervical DM, B 0 0 0 0

24 F 65 Cervical DM, B 2 2 4 1]

25 M 37 Cervical DM, B 3 3 6 1]

26 M 37 Cervical DM, N 1 2 3 0

27 F 53 Cervical DM, N 1 2 3 1]

28 M 30 Cervical DM, T 0 ] 0 0

29 M 46 Cervical DM, T 1 1 2 0

30 M 64 Cervical DM, T 0 1 1 1

31 M (] Cervital LB, T 4 3 T ND

32 F 5 Inguinal LB, T 2 2 4 0

33 F 32 Cervical LB, T 3 3 [ (1]

34 M 34 Inguinal LB, T 2 2 4 0

35 M 9 Cervical LB, T 3 2 5 0

36 F 57 Cervical SL, B 4 3 T )]

37 M 39 Axilla 5L, B - 3 7 (1]

38 F 64 Cervical SL, B 4 3 7 1]

39 F 45 Cervical 5L, B 4 4 8 1]

40 F 55 Cervical 5L, B 4 4 B )]

41 M 69 Inguinal IB, B 0 0 0 0

42 M 45 Cervical IB, B 3 4 7 )]

43 M 47 Cervical 1B, B 4 3 7 0

44 M 53 Cervical IB, B 3 3 B 0

45 F 54 Cervical SC, B 4 4 B )]

46 M 40 Cervical SZ,. T 0 0 0 ND

DL: Diffuse Large Cell, DM: Diffuse Mixed Cell, LB: Lymphoblastic Cell, SL: Small Lymphocytic Cell, 1B:
Immunoblastic Cell, 3C: Small Cleaved Cell, SZ: Sezari syndrome, BCL-2/G: Perceniile grade scores of BCL-2 positive
cells, BCL-2/1: Intensity scores of BCL-2 staining, BCL-Z/T: Total scores of percentile grade & intensity, T: T Cell,
B: B Cell, N: Null cell, ND: Not Done.
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Table 2. Distribution of BCL-2 expression scores in 46 non-Hodgkin's I:,-Tn[ﬂl::lma cases

G+l Sum of grade scores and IIl'[I:IlSll}f v.cure*.(ﬁ*[}

Type | o ! 2 3 4 5 . 7 8 No. of cases(%)
DL 5 ! 0 ! 3 3 3 i 0 19( 41)
DM 2 | 2 3 | 0 2 1 0 11( 24)

SL () 0 ] 0 0 0 ] 3 2 510

IB 1 1] 0 (0 0 0 1 2 0 4 9

LB 0 0 0 0 2 1 1 | 0 5( 11)

SC 0 0 0 ] ] 0 0 0 | I 2

57 I 0 0 0 0 0 0 o 0 I 2)
Total({ %) 920y 2( 4) 2( 4) _3{ T 6(13) 4 9) LSy 12y T

DL: Diffuse Large Cell, DM: Diffuse Mixed Cell, SL: Small Lymphocytic Cell, IB: Immunoblastic Cell, LB:

Lymphoblastic Cell, SC: Small Cleaved Cell,

Table 3. The result of BCL-2 oncoprotein & EBY expression in 46

SZ: Sezari syndrome.

non-Hodgkin's lymphoma cases

Type BCL2+(%) BCL2-(%) Total(%) EBV+(%) EBV-(%) Total (%)
DL 14( 74) 5( 26) 19 4211 15( 78.9) 19
DM 9 82) 2 18) 1 2182) 9 81.8) 1
SL 5(100) o 0) 5 o 0) 5(100.0) 5
B 3( 75) 1 15) 4 o 0 4(100.0) 4
LB 5(100) o 0 5 o 0 4(100.0) 4IND)
sc 1(100) 0o 0) 1 o 0 1(100.0) |
52 | o O L{ 1000 | — - (INEY)
Towl | 37(80) 9 20) 46(100) 6136 38( 86.4) 44(100)

DL: Diffuse Large Cell, DM: Diffuse Mixed Cell, SL: Small L;.rmphm:}r::l: Cell,
8Z; Sezan syndrome, ND

Lymphoblastic Cell, 5C: Small Cleaved Cell,

IB: Immunoblastiic Cell, LB:
not done, EBV: Epsiein Barr Virus.
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Table 4. The relationship between BCL-2 uncoprolein ex-
pression & immunophenolyping of 46 non-
Heodgkin's lymphama cases

BCL-2 % IFT

Positive
Negalive

B(*%) Ti %)

Z4(83) BET)
3(17) 433}

Tokal

2962 L2026

N[ %) Total
S{1KN 37
ar )
311 46

B: B Iymphocvte, T T lymphocyte, N Null <l
IPT: Immunuphenolype

2. 5x7 BLE

F 2009 i) 3218 el s Frbalel o
Wy 25 11654 el HIF oy > 304=]ad
vh obgl e ESHAEo] 14el70%), A4 7
o] 5of|(25%), ol¢lm, TS ghaw] Jefl(i%) o]y
af, gl S E glglvhTable 5.6) =394 5]
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Fig. 2. Bel-2 imlensity degree |
(el W{middle), TTrHght) in Hodg-
kin's lymphoma cases.

Fig. 3. EBER pusilive reaction in
the non-Hodgkin's Iyvmmphoma(ledi)
and Hodgkin's lymphomatmght].
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Table 5. Bcl-2 oncoprotein & Epstein barr virus expression in 20 Hodgkin's lymphoma cases

Case Sex Age Site Type BCL-2/G  BCL-21 BCL-ZT EBY Background
1 M 48 Cervical MC 0 0 0 2 T
2 M 18 Cervical MC 1 1 2 1 T
3 M 58 Cervical MC 3 3 6 4 T
4 M 65 Cervical MC 2 1 3 2 T
5 M 63 Axilla MC 2 2 4 2 B
& M 20 Inguinal MC 1 1 2 3 T
7 M 27 Cervical MC | 2 i 0 T
8 F 49 Cervical MC | 3 4 5 T
9 M 34 Cervical MC 1 2 3 3 B

10 M 5l Cervical MC 1 1 2 2 T
11 F 32 Axilla MC 1 1 2 2 T
12 M (] Axilla MC | l 2 4 T
13 M i4 Cervical MC 0 0 0 4 T
14 M 32 Axilla M 1] 0 0 1 T
15 F 25 Cervical NS 3 3 6 1 T
16 M 41 Cervical NS 2 1 3 (1] T
17 F 30 Cervical NS 0 0 0 0 T
18 M 62 Mesentery NS 0 0 0 3 T
19 F 26 Cervical MS 0 0 0 2 T
20 M 11 Cervical LD | 1 2 3 T

MC: Mixed Cellularity, NS: Nodular Sclerosis, EBV: Epstein Barr Virus, LI: Lymphocyte Depletion, BCL-Z/G:
Percentile grade scores of BCL-2 positive cells, BCL-2/I: Intensity scores of BCL-2 staining, BCL-2/T: Total scores

of percentile grade & intensity, T: T Cell, B: B Cell.

Table 6. The result of BCL-2 oncoprotein & EBV expression in 20 Hodgkin’s lymphoma cases

Type BCL2+(%) BCL2-(%)  Total(%) EBV+(%)  EBV-(%) Total (%)
MC 11( 78.6) 3( 21.4) 14 13( 92.9) 1 7.0) 14
NS ' 2( 40.0 3 6000 5 3( 60.0) 2(40.0) 5
LD 1{100.0) o 0.0) l 1(100.0) o 0.0) I
LP o 0.0) o 0.0) 0 o 00) 0 0.0) 0
Total 14( 70.0) 6( 30.0) 20(100) 17( 85.0) 3(15.0) 20(100)

MC: Mixed Cellularity, N5: Nodular Sclerosis, LP: Lymphocyte Predominance, LD: Lymphocyte Depletion, EBV:

Epstein-Barr Virus,

(1) Bel-2 SHehel FH A F 206 F 140(70%)
ofl 4] FokMEQ] RSME, =7 X 9 94§ HE
ofl ] kAl g Ho] F¢l3, 6d(30%)ollAH S4HEF K
ArhTable 6). o}8le] wE Bel2 ghghale] ok4d 3
HE EFHEH A 14¢l] F 11001(78.6%), HEAH
Aol M = 5S¢ F 2o(40%), HEF TAY 14|

T 161005 el 4] b ubE-& ElckTable 6). Bel-2
of ol kA5 9l 1409 FY HI=FFE F=
2] BEE vIEET 1e] 9%ll(64.3%), 273Fe| 3al
(21.4%), 3™e] 2d|(143%) 2 iR 1-25%2] FF
MEoH hgE Ry, M FE FFHEL
sk = (Fig. )&= 130l 8a|(57.1%), 27Heo] 3di
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Table 7. Distribution of BCL-2 expression scores in 20 Hodgkin's lymphoma cases

H‘-HH__EH Sum of grade scores and intensity scores(G+I) -
Tee  ~— 0 1 2 3 4 2 o o e
MC 3 0 5 3 20 1 14
NS 3 0 0 1 0 0 1 5
LD 0 0 ] 0 ) 0 0 1
LP 0 0 0 0 0 0 0 0
Total cases(%) 6(30) ) 6(30) 4(20) 2(10) 0 2(10) 20 100)

MC: Mixed cellularity, N5: Nodular Sclerosis, LP: Lymphocyte Predominance, LD: Lymphocyte Depletion.

Table 8. Comparison of non-hodgkin’s & Hodgkin's lym-

phomas
| NHL (46 cases) HL (20 cases)
Age 6~ 9041474 | 11—654(394])
M:F 1.1 : 1 3:1
BCL-2{+) BOAF( =4:65%) T5.0%( =4:15%
EBV(+) 13.6% 85.0%

NHL: nonHodgkin's lymphoma, HL: Hodgkin's lymp-
homa, EBV: Epstein Barr Virus
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