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2000 WHO

) ) , (pilocytic
astrocytoma) 1 , (astrocytoma) 2 ,
(anaplastic astrocytoma) 4 , (glioblastoma) 4

(Figure 1).

Figure 1. WHO classification of astrocytic neoplasm. Histologic features from grade |
to grade IV are shown according to pleomorphism, nuclear atypia, endothelial

hyperplasia, necrosis, and mitoses (H-E stain, x 200).



. bcl-2  bax

(1) bcel-2
mouse anti-human bcl-2 (DAKO A/S, Copenhagen, Denmark)
1:50 . 5
poly-L-lysine-coated slide 50 overnight
microwave (750W) 5 3 20
pressure cooker . 3% hydrogen peroxide/ methanol 10
Tris
buffer 10 . DAKO LSAB large volume kit (DAKO A/S,
Copenhagen, Denmark) 50 ABC (Avidin-biotin
complex) 50 . AEC (3-amino-9 ethylcarbazole) 6
hematoxylin
glycerol
(2) bax
rabbit anti-human bax (Carpinteria, CA, USA) 1:100
. bcl-2 microwave CSA
(Catalysed signal amplification) kit hydrogen peroxide 5
peroxidase : protein blocking agent
5 . , anti-rabbit
antibody link ABC amplication reagent 15
. streptavidin-peroxidase 15 substrate- chromogen
hematoxylin



(3) bcl-2  bax

(intensity)
(distribution)
‘0, 1+,
‘24, 3+ :
0,
25% ‘1+ , 25-50% 2+, 50% 3+
, 0,1, 2
,3,4,5 6 (Table 1).

T able 1. Interpretation of immunohistochemical stain for bcl-2 and bax

Scale 0 1+ 2+ 3+
A. Intensity w eak moderate strong
no
positive positive positive

B. Distribution
(% of positive cells)

no 25 25-50 50

Score = A+B, Negative (A+B=0, 1, 2), Positive (A+B=3, 4, 5, 6)

. Ki-67

(1) Ki-67

rabbit anti-human Ki-67 (DAKO A/S, Copenhagen, Denmark)
, bcl-2



(2) Ki-67
400 Ki-67
5 1,000

Ki-67 labeling index (LI)

Ki-67 LI (%) = x 1,000
1,000
bcl- 2, bax Ki-67 LI , ,
(SPSS, win 10.0) chi- square, one way ANOVA
, p 0.05

Kaplan-M eier
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50
37,
6 , 3cm scm 30
32

T able 2. Clinical findings of astrocytic neoplasm.

414
24 , 50
5
, 5cm
, 10
3

Variables No. of patients(%)
Age 50 n=24 (57.1)
> 50 n=18 (42.9)
Gender male n=23 (54.8)
female n=19 (45.2)
Location supratentorial n=37 (88.1)
infratentorial n=5 (11.9)
Size 3 n=6 (14.3)
3-5 n=30 (714)
5 n=6 (14.3)
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WHO
astrocytoma) 1 2 , 2 10
astrocytoma) 3 10 (glioblastoma)
gliosarcoma 2
xanthoastrocytoma, PXA) 2 2

T able 3. WHO histologic grading system

(pilocytic
(anaplastic
4 20 ,
(pleomorphic
(T able 3).

Grade No. of patient
I Pilocytic astrocytoma 2
0 Astrocytoma
) ) 10
(including PXA)
m Anaplastic astrocytoma 10
Y Glioblastoma
: : : 20
(including gliosarcoma)
T otal 42

* PXA : pleomorphic xanthoastrocytoma

3.
. bcl-2
bcl-2 :
(Figure 2).
: (n=10)
(n=20) 5% bcl-2
(Table 4). : :
bcl- 2

- 12 -
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T able 4. Immunohistochemical expression of bcl-2 in the astrocytic neoplasm

WHO grade(No. of patient) No. of positive case(%)
I (n=2) 0 (0)
Il (n=10) 1 (10)
I (n=10) 0 (0)
IV (n=20) 1 (50)
Total (n=42) 2 (4.76)

*chi- square test (p>0.05)

Figure 2. The immunuhistochemical stain for bcl-2 protein. A. In control section,

bcl-2 protein was presented in the nucleus of lymphocytes (x 400). B. There is a

positive reaction in the glioblastoma (x 400).
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. bax

bax
(Figure 3).
(n=2) 50% ,
(n=10)  100%, (n=10)  70%, (n=20)
85% . bax
(T able 5). , , ;
bax

Figure 3. Immunohistochemical stain for bax protein in the glioblastoma. A. Diffuse
and intense cytoplasmic positive reaction is seen (x 400). B. Characteristically, the

pleomorphic cells are negative (x 400).
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T able 5. Immunohistochemical findings for bax in the astrocytic neoplasm

WHO grade(No. of patient) No. of positive case(%)
I (n=2) 1 (50)
Il (n=10) 10 (100)
Il (n=10) 7 (70)
IV (n=20) 17 (85)
Total (n=42) 35 (83.3)

*chi- square test (p>0.05)

. Ki-67

Ki-67 ;
(Figure 4). Ki-67 LI 178.33%0 ,
(n=2) 10%o, (n=10)
45 5%, (n=10) 139.8%o, (n=20)
280.85%o . Ki-67 LI :
(p<0.05) (T able 6). : : :

Ki-67 LI

T able 6. Immunohistochemical findings of Ki-67 in the astrocytic neoplasm

WHO grade(No. of patient) Min-Max (mean LI)(%o)

| (n=2) 5-15 (10)
Il (n=10) 0- 130 (455)
Il (n=10) 6-460 (139.8)
IV (n=20) 30-560 (280.85)
Total (n=42) 0-560 (178.33)

*chi- square test (p<0.05)
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Figure 4. Immunochistochemical stain for nuclear Ki-67 antigen in astrocytomas,
showing variable immunoreactivity. A. There is an area of negative reaction (x 400). B.
Low grade astrocytoma discloses weak positive reaction (x 400). C. Anaplastic
astrocytoma shows strong positivity (x 400). D. Glioblastoma also reveals strong

positive reaction (x 400).
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4. bcl-2, bax, Ki-67

26.8
(h=2) 845 (n=10)
38.6 : (n=10) 358 : (n=20) 84
, Kaplan-Meier analysis log rank test

(p<0.05) (Figure 5).

2 , :
Histologic grade(p <€0.05)
10 4 - ~ —— Grade IV (n=20]
R | Grade Il (n=10)
T gt ~~~-Grade Il (n=10)
. = | — - Grade | (n=2)
=) |
W B ™ oo
[0b]
=
=k e
EREa
= i
=
O o
0.0 | —‘
el ” < . -

0 20 40 60 80 100 120 140

Survival months

Figure 5. Kaplan-Meier survival curve according to histologic grade (p 0.05).
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. bcl-2

bcl-2 (n=2) 62 ,
(n=40) 25 , Kaplan-Meier analysis log rank test
(p>0.05) (Figure 6).

bcl-2 (p» 0.05)

— positive(n=2)

-negative(n=40)

Cumulative survival

0.0 - - = - - -
0 20 40 B0 g0 100 120 140

Survival months

Figure 6. Kaplan-Meier survival curve according to bcl-2 expression (p 0.05).
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. bax

bax (n=35) 285 :
(n=7) 18 , Kaplan-Meier analysis log rank test

(p>0.05) (Figure 7).

1.2
bax (p» 0.05)
1 .O'l — positive(n=35)
0 = negative(n=7)

Cumulative survival

4 | g -

0.0

] 20 40 60 a0 100 120 140

survival months

Figure 7. Kaplan-Meier survival curve according to bax expression (p 0.05).
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. bC|-2, baX 1

bcl- 2, bax (n=2) 62 , bax

(n=33) 265 , bel-2 :

bcl-2, bax (n=7) 18 Kaplan- M eier
analysis log rank test

(p>0.05) (Figure 8).

1.29
bcl-2 & bax(py 0.05)
‘0 both (+) ; n=2
= mm Ny bax(+) i N=33
g 3 —— hoth(-) ; n=7
&
=
5] .6. o
@ |
= |
@ . |
R N
> P
e 1
1
0.0
= - - . "

0 20 40 60 80 100 120 140

Survival months

Figure 8. Kaplan-Meier survival curve according to concomitant expression of bax and

bcl-2 protein (p 0.05).
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. Ki-67

Ki-67 LI 925%. cut-off value
92 5%o (n=26) 15.2 , Ki-67 LI
92 .5%0 (n=16) 455 Kaplan-Meier analysis log
rank test (p<0.05) (Figure 9).
1.2
i 8 Ki-67 (p <0.05)
L —P1 = 92.5 (n=26)
s sv1 1 Pl < 92.5(n=16)
= |
e
>
5] .6.
W
=
T4
]
=
>
e o
0.0%
_.2 z i = i

0 20 40 60 80 100 120 140

Survival months

Figure 9. Kaplan-Meier survival curve according to Ki-67 expression (p 0.05).
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14 18
apoptosis
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(homodimer) apoptosis
bcl- 2 bax bax
apoptosis . bcl-2
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bax

bax 35 (83.3%) :
; bax
bax
; : : bax
bcl-2 bax  apoptosis
: bcl-2  bax
bax apoptosis
. bcl-2  bax
, bax bcl-2
2 Ki-67
Ricco =
Ki-67 LI
Ki-67 LI
Ki-67 LI :
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2. bax 35

3. Ki-67 LI
(p<0.05),

apoptosis
Ki-67 LI
(4.8%)
(83.3%)
apoptosis
, Ki-67 LI
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Abstract

Expression of bcl-2 and bax proteins in astrocytic tunors

Sei -Yoon Kim

Department d M edicine

The Graduate School, Yonsei University

(Directed by Professor Hin Joo Kim)

Neur oepithelial tumors account for 50 to 60 per cent of primary
intracranial tunors in adults. Astrocytic tunors constitute about 75 per
cent of gliomas. Histologic grade significantly influences survival and
prognosis among patients with astrocytic tunmors. But progression from
initial low grade to high grade on repeat tissue sanpling usually
confused us. Another prognostic factor of astrocytic tumors is an
estimation of proliferative index in tunor cells.

Bcl-2 and bax protooncogene regulate apoptosis. Bcl-2 prolongs
survival by arresting cells in the G/G: phase of the cell cycle or
inhibiting of APO1/Fas antibody-mediated apoptosis. Bax generally
promotes apoptosi s.

In brain tunor, it has been published that bcl-2 expression was not
related malignancy and prognosis. Because the nunber of the study case was
limted, there were sone pitfalls. We studied forty-two cases
retrospectively in order to investigate the relationship between the

i munohi st ochemmi cal expression of bcl-2 & bax protein in astrocytic tumors



and prognosis.

We classified the astrocytic tumors according to WHO grading system
and reviewed the clinical information and survival time. The sections
were taken from surgically resected paraffin-enbedded tissue and
performed immunohistochemcal stains (ABC nethod) for bcl-2, bax, and
Ki-67. Ki-67 labeling index (LI) were expressed as percentile of
positively stained nuclei to 1,000 neoplastic cells.

Forty-two cases of astrocytic tunors were grade | (2 cases), grade |1
(10 cases), grade 11l (10 cases), and grade IV (20 cases) according to
WHO grading system The immunohistochemical stain for bcl-2 revealed a
positivity in only two (4.76% anmong forty-two cases. The immnostain
for bax protein was positive in 35 cases (83.3%. However, the
correlation between bcl-2 & bax protein expression and age, sex, tumor
location, size, and histologic grade was not found. By Kaplan-Meier
analysis, bcl-2 & bax protein expression and survival time in astrocytic
tunors was not statistically significant in log rank test (p>0.05).

There were statistically significant differences between Ki-67 LI and
histologic grade and between Ki-67 LI and survival time, respectively
(p<0.05). But the relationship of Ki-67 labeling index (LI) and age,
sex, tumor location, and size was not present.

As a conclusion, bcl-2 and bax protein as apoptosis-regulating factor
were not significant, whereas Ki-67 LI was suggested as a significant
prognostic factor, associated with histologic grade and survival time of

astrocytic tunors.

Key Words : astrocytic tunmor, bcl-2, bax, Ki-67, prognostic factor
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