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S 0.5mm’e] HEE Zepdio) 1000rpmol| 4] 5+ &<QF YA & AT NS
W 600unit®] collagenase(Sigma) <} 0.05% trypsin-EDTAZ 45+ &<t 37T
incubation A] 71T}, Dulbecco’s minimum essential medium(supplemented 10% FBS) 1]
A2 A2k F cell strainer® filteringdt Tha 25T flaskell 53} 37C, 5%

CO, HiF7]ol A uf Fgtet.

o

3. WY 94
%22 paraffin A 2] § 5um FAR WS o] FH] 3T Paraffin® = A

[

Oft

g® 279 g AAG7] 98 AR 60ENA d A7 B 7td
xyleneol] 554 A ¥ A Z T} Acetoned] -+ W A H3}AL alcohol®] 5 %=(100%,
90%, 70%)°l e} AlZ S}l Endogenous peroxidase?] A4S w7 95|
H0,(3%)°ll 10 A= H 5 =ol A3 &9 355 #3] pH 6.09]
citrate bufferol| A pressure-cooking SFATF. F %> phosphate buffer= - F

primary antibody S &t AHEE A= E 10 AA ST
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Table 1. Summary of antibodies used in this study.

Antibody Clone Dilution Source
pS3 DO-7 1:100 Neomarkers, Fremont, CA, USA
Bcl-2 124 1:50 DAKO, Carpinteria, CA, USA
MGMT Ab-1(MT3.1) 1:20 Neomarkers, Fremont, CA, USA
caspase-3 E-8 1:100 Santa Cruz, CA, USA

MGMT; methyl-guanine methyl transferase, PHLPP; PH domain leucine-rich repeat
protein

Ao A 1AIZE AA 4%0| A 3} incubation$t & phosphate buffer® Y- 5,
203t secondary antibody®} WHEA]7]3L  phosphate buffer= A ST},

Streptavidin-horseradish peroxidase 3] (LSAB kit, Dako)2} 203+ ®WHE-A|Z]

—

= phosphate buffer= A2 gk}, 3,3’-diaminobenzidien chromogen (DAB, Dako)%

258 9 (imidazole-HCI buffer [pH 7.5] with H,0, & A A & )& Hojxmg] i

1

o

2218+ & hematoxylin® & thx AT x2S Au)&40q))3}

.(if
il

& (1000, 4000yl A WGl A wkEe] WrhE 2 &=

TEA ] FEi7E 7P AP A FES Agstke] 1000719 FF AEE A

oA o]l FA FPE Hols AE HES o] AEIUD = &

A, 1+ <10%, 2+ 10-50%, 3+ 50% ©|4S 27| gt} (Figure 1.).
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Figure 1. Representative immunohistoche
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i

96, 102 7|LolQlt} (Table 2).
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A wE AP ALE A

=

Ho=z F7F WA X & (patients #8), 7}

A A 5 (temozolomide; patients # 1, 3, 5, 6, 9, Avastin plus irrinotecan; patients #1)

U WALA 424 (gamma knife surgery; patients # 1, 5)6= A 33} T

Table 2. Summary of patients enrolled in this study

Pa final

tie

o Ageat PI1 1¥ PI2 2 PI3 34 OS  final diseas
nt diagnosis (Ms) ReOp (Ms) ReOp (Ms) ReOp (Ms) status e

status
F 21 33 GM 18 GM 70 alive P
M 45 13 GM 22 dead P
M 25 10 G}Ej\;l ( 9 GNN)I ( 3 GM 26 dead P
4 M 58 11 GM 22 dead P
5 M 36 23 GM 46 RN 96 alive F
6 M 14 22 GM 66 GM 102 alive F
7 M 19 19 GM 33 alive P
8 F 48 40 GM 86 dead F
F 30 29 GIEI\;[ ( 8 GM 36 dead P
10 M 5 9 GM 23 dead P
11 M 48 4 N 8 alive P

PI; progression interval, OS; overall survival, P; progression, F; free, GM; glioblastoma,
N; necrosis, GM(N); glioblastoma with necrosis RN; radiation necrosis, ReOp;
reoperation, Ms; months
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WESE A97E Aov] (patient #1,5,6,7), 58 B4 45,62 W% F o
FEs W b ARE SYou W AF Folth w9, 11 BRE

Table 3. Results of MGMT immunohistochemistry

Patient  1iar - P11 1Reop 29ReOp 3*ReOp OS(ms) discase
# (ms) SIS Status
1 3+ 33 3+ 70 alive P
2 3+ 13 3+ 22 dead P
3 ] 10 3+ 1+ 3+ 26 dead P
4 3+ 11 3+ 22 dead P
5 3+ 23 1+ 3+ 96 alive F
6 2+ 22 3+ 2+ 102 alive F
7 3+ 19 2+ 33 alive P
8 o 40 2+ 86 dead F
9 o 29 1+ 36 dead P
10 3+ 9 3+ 23 dead P
11 ) 4 1+ 8 alive P

ReOp; reoperation, OS; overall survival, P; progression, F; free, PI; progression interval
ms; months
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Table 4. Results of Bel-2 immunohistochemistry

Patient Initial P11 I"ReOp 2™ReOp 3"ReOp OS (ms) final dif:;:le
# (ms) status status
| } 33 } 70 alive p
2 1+ 13 2+ 22 dead P
3 ) 10 2+ 1+ 3+ 26 dead P
4 1+ 11 3+ 22 dead P
5 3+ 23 1+ 1+ 96 alive F
6 - 22 2+ 1+ 102 alive F
7 1+ 19 1+ 33 alive P
8 - 40 2+ 86 dead F
9 1+ 29 3+ 36 dead P

10 ) 9 2+ 23 dead P
11 ) 4 2+ 8 alive P

ReOp; reoperation, OS; overall survival, P; progression, F; free, PI; progression interval

ms; months

_25_



T}, Caspase-3

A5 A, %9 caspase-3 A oM A= ApolE HRITH(p=0.010). Bel-2 9

Wat Agut e FUE pelu gom, grE AR Fo s

43S 1 (Figure 6.).

Table 5. Results of caspase-3 immunohistochemistry

Patient Initial PI1 1¥ ReOp 2 3 ReOp OS final dif:;:le
# (ms) ReOp (ms) status status
1 - 33 3+ 70 alive P
2 2+ 13 2+ 22 dead P
3 2+ 10 2+ 3+ 2+ 26 dead P
4 2+ 11 3+ 22 dead P
5 - 23 2+ 3+ 96 alive F
6 - 22 3+ 3+ 102 alive F
7 - 19 3+ 33 alive P
8 1+ 40 1+ 86 dead F
9 1+ 29 3+ 36 dead P
10 - 9 2+ 23 dead P
11 1+ 4 3t 8 alive P

ReOp; reoperation, OS; overall survival, P; progression, F; free, PI; progression interval

ms; months
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Figure 7. Results of caspase-3 immunohistochemistry. %2 WHgo] w2 HS
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Figure 8. Kaplan-Meier survival curve for caspase-3 expression. Z}; Overall survival,
F-; progression free survival
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Table 6. Results of p53 immunohistochemistry

Patient pnigiar P11 1"ReOp 2“ReOp 3'ReOp OS(ms) cons
# (ms) status status
1 0 33 1+ 70 alive P
2 0 13 0 22 dead P
3 1+ 10 1+ 1+ 2+ 26 dead P
4 0 11 3+ 22 dead P
5 0 23 0 96 alive F
6 0 22 0 0 102 alive F
7 0 19 2+ 33 alive P
8 0 40 3+ 86 dead F
9 0 29 0 0 36 dead P
10 2+ 9 3+ 23 dead P
11 0 4 0 8 alive P

ReOp; reoperation, OS; overall survival, P; progression, F; free, PI; progression interval,
ms; months
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Figure 10. Kaplan-Meier survival curve for p53 expression. Z}; Overall survival, $-;
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Aoz Bt tiuk patient #3 oA CBV T717) gle HHZE AT=3d oL

o} FF3t WAL A el RAaEAk 2 4 Aol CBY o FrhE

dE g £ EAR FO BAE wble 8 3 2tk F47el AREY

W 3k= p53 (p=0.023) 9ol CBV Wislel 4142 Fo8e HolA= o,

MGMT ¢ W3l (p=0.059)= $xpro] F7kel wel CBV o hdk JFE

EAHQ el
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& H
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2 7|9 E qkelr}, X wk 2E WSe] CBV 9

o

rok

9aS 1w W Kruskal-Wallis test ] <3 MGMT (p=0.177), Bcl-2

(p=0.154), caspase-3 (p=0.384), p53 (p=0.010) T 1A 3] p53 ¢ W3}7} FA %<l
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Table 7. Summary of MRI perfusion (CBV) status

Pa final
st nd rd .

e Pl .\ path PI2 2. path PI3 - path og [nal disea

nt o (Ms) ReOp D (Ms) ReOp D (Ms) ReOp D (ms) statu se

h $ cgy X S CBV x ) CBV X s s statu

S

1 33 1 GM 18 1 GM 70  alive P

2 13 T GM 22 dead P
GM GM( GM

3 10 - 9 ™1 3 ™1 26 dead P
(N) N)

4 11 1 GM 22 dead P

5 23 ™ GM 46 - RN 96 alive F

6 22 ™™ GM 66 1 GM 102  alive F

7 19 1 GM 33 alive P

8 40 ™1 GM 86 dead F

9 29 ™ GM ¢ ™ GM 36 dead P
(N)

10 9 T GM 23  dead P

11 4 - N 8 alive P

PI; progression interval, OS; overall survival, P; progression, F; free, ReOp; reoperation,

Path Dx; pathological diagnosis, Ms; months

_32_



Table 8. Summary of immunohistochemical results and rCBV

Patient Change of Change Change of Change [CBV 0S final dif;gie
# MGMT  of Bel-2  caspase-3  of p53 (ms) status s
1 0 0 3 1 1 70 alive p
D) 0 1 0 0 2 22 dead p
3 3 2 0 0 0 26 dead p
4 0 1 1 3 1 22 dead p
5 -1 -1 2 0 2 96 alive F
6 1 2 3 0 2 102 alive F
7 -1 0 3 2 1 33 alive P
8 0 2 0 3 3 86 dead F
9 -1 1 2 0 2 36 dead p
10 0 2 2 1 2 23 dead P
11 1 2 2 0 0 8 alive P

-1; decreased, 0; no change, 1; increased, 2; moderately increased, 3; markedly increased,

ms; months
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Abstract
Alteration of p53, Bcl-2, caspase-3, O°-methlyguanine-DNA methyltransfer ase after
treatment and correlation with perfusion MRI in human glioblastoma

Kyu-Won Shim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Dong-Seok Kim)

The glioblastoma is the most common and dismal malignant brain tumor. The treatment
protocols have been improved as the development of temozolomide and new irradiation
techniques. The temozolomide is under influence of methyl-guanine methyl-transferase
(MGMT). The methylation of the CpG island of MGMT gene promoter will guarantee the
good response of temozolomide to glioblastoma. Because the most popular protocol
begins with concomitant radiation and temozolomide the incidence of early radiation
necrosis, pseudoprogression, is increasing. We will confuse the meaning of tumor cell
within the specimen from necrotic tumor which considered as pseudogrogression. Will
the tumor cell disappear as time goes by? So the real characteristics of the tumor cell
within the necrotic tumor will be helpful to determine whether treatment continue or not.

And also the imaging correlation with these characteristics will be more helpful. In this
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study we analyzed the most popular factors which have a part in cell cycle or apoptosis,

p53, Bcl-2, caspase-3. And MGMT expression will be added to this test as the marker for

response to temozolomide. Balance between these factors and CBV in perfusion MRI will

influence the progression of residual tumor and the survival of patient. Especially,

MGMT was correlated with the treatment response and Bcl-2 influenced the progression

of tumor. P53 influenced the change of CBV in perfusion MRI. However interrelationship

of these factors should be considered to expect the progression of tumor or survival of

patients.

Keywords; glioblastoma, radiation necrosis, MGMT, Bcl-2, Caspase-3, p53, perfusion
MR, apoptosis
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