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ABSTRACT BACKGROUND AND AIM: To study the expression differences of O%methulguanine-DNA methyltransferase
(MGMT) and mutant P53 protein between primary and secondary glioblastomas(GBM) and the biological implications.
MATERIALS AND METHODS: Immunohistochemistry (IHC) methods was used to measure the expressions of MGMT and
mutant P53 protein in 39 cases of GBM(13 primary and 26 secondary), and the correlation with prognosis. The
relationship  between these gene expressions in primary and secondary GBM were analyzed. RESULTS: The differences of
positive rate and expression intensity of mutant P53 protein expression were statistically signifiant between primary and
secondary GBM (P <0.01 P <0.01 , respectively) . Moreover, there was an inverse correlation between MGMT and
mutant P53 protein expression intensity in secondary GBM(r = —0.602, P <0.01) .but in primary GBM, there is no
correlation between MGMT and mutant P53 protein expression(P > 0.05) .Kaplan-Meier analysis revealed that primary
GBM and high expression of MGMT were significantly related to short survival(Log-rank test P <0.05, P <0.01,
respectively) . Cox multivariate analysis revealed that subtype of GBM and MGMT expression were prognosticators for GBM
(P<0.05, P<0.01, respectively) . The survival period of GBM patients was not associated with age, gender, tumour

size or mutant P53 protein expression. CONCLUSION: P53 gene mutations was frequent in tumorigenesis of secondary
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GBM, and the strong mutant P53 protein expression might be related to the weak MGMT expression. But in primary
GBM, there is no correlation between MGMT and mutant P53 protein expression. It implicates different genetic pathways

of developing in primary and secondary GBM. The subtype of GBM and MGMT expression were prognosticators for GBM.

Q
O
£

KEY WORDS Glioblastoma; p53 gene; MGMT

(glioblastomas , GBM) 1.2
60% ~75% "' MGMT P53
MGMT 1 : 100 P53 1: 50
2l ps3 p53
, p53 0.01 mol/L pH 6.0
b1, P53 4 C PBS 5 minx3
G C—>A:T Lo -DNA 1 mg/ml
(O%“methylguanine-DNA methyltransferase, MGMT) MGMT
DNA , MGMT
\ DNA 1.3
MGMT
MGMT 5-71 Reese  © 4
MGMT P53 <1%
(81 ( ) (=) 1%~ <10% (+) 10% ~
MGMT P53 <30% (++) =30%
GBM (+++) <10%
=10%
ol GBM  MGMT  p53 P53
4 <1%
GBM  MGMT (=) 1%~ <25%
P53 (+) 25% ~ <50% (++) =50%
GBM (+++) <25%
=25%
1 1.4
1.1 SPSS11.5
1990 ~ 2004 (=) ~(+++) 1~4
GBM 26 14 12 MGMT P53
43 (12~61 ) MGMT P53
GBM 13 7 6 54.2 Spearman
(43~70 ) Kaplan-Meier
10.8 (5~26 ) Log-rank GBM
4.4 em(2.0~6.5 cm) Cox
4 pm HE 2000 WHO
GBM 2
@) GBM 2.1 39
3 ) 1 1 39  GBM
(2~3 GBM
) GBM GBM
|1 I
CARCINOGEVESS TERATOGEVES & MUTAGENESS ‘ 0/1 36




21 2

(F=6.385, P=0.016)
(F=5.283, P=0.027)
(P>0.05)( 1)

GBM

1 39
Table 1 The analysis of clinicopathological data of 39 cases of
Glioblastomas
Index n X £s F value P value
Age(a)
Primary GBM 13 54.23+9.35
rmary 9 6.385 0.016°
Secondary GBM 26 43.00+ 14.54
Maximal diameter of size of tumor(cm)
Primary GBM 13 4.71+£1.13
1.632 0.209
Secondary GBM 26 4.19+1.22
Survival time (month)
Primary GBM 13 8.54+3.50 \
: 5.283 0.027
Secondary GBM 26 12.00 + 4.87
Kaplan-Meier GBM
(Log—rank
P=0.014) (1) MGMT
(Log-rank P=0.002) ( 2) Cox
GBM MGMT
( P=0.024 P=0.009,
2) P53
GBM (P>0.05)
2 Cox

Table 2 Results of Cox regression analysis
95.0% CI for Exp(B)

Variable B SE Wald Exp(B) P-value
wer Upper
Type 1.148 0.509 5.087 3.151 0.024 1.162 8.544
Age -0.010 -0.140 0.005 0.990 0.942 0.752 1.304
Sex —0.271 0.395 0.471 0.762 0.492  0.351 1.655
Size 0.109 0.174 0.394 1.116 0.530 0.793 1.569
P53  -0.095 0.490 0.038 0.909 0.846  0.348 2.376
MGMT 1.331 0.509 6.845 3.786 0.009  1.396 10.257

B: partial regression coefficient SE standard error Exp(B) relative

risk CI Confidence interval ;df = 1
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Figure 1 The results of Kaplan-Meier analysis of the relations between

subtype and survival time in GBM. Logrank test P =0.014
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Figure 2 The results of Kaplan-Meier analysis of the relations between
MGMT expression and survival time in GBM. Logrank test P =0.002
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Table 3 Analysis of IHC in primary and secondary GBM
n HIC expression ye P Value
P53 expression positive rate
Primary GBM 13 15.38%(2/13)  15.314 0.000"
Secondary GBM 26 80.77%(21/26)
MGMT expression positive rate
Primary GBM 13 76.92% (10/13) 1.835 0.176
Secondary GBM 26 92.31%(24/26)
p53 expression intensity -+ ++ +++
Primary GBM 13 11 2 0 0 17.082 0.001"
Secondary GBM 26 5 4 14 3
MGMT expression intensity -+ ++ +++
Primary GBM 3 30 7 3 4.416 0.246
Secondary GBM 26 S 12
2.3 GBM MGMT P53
4 13 GBM  MGMT
P53 7.69% (1/13 )
P53 MGMT
P53
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Figure 3 Expression of MGMT positive staining (=30%) was identified by the presence of brown staining in the nuclei of primary glioblastomas
(IHC x 400) Figure 4 Expression of MGMT positive staining (<10%) was identified by the presence of brown staining in the nuclei of
secondary glioblastomas (IHC x 400) . Figure 5 Expression of mutant p53 protein positive staining( <10% ) was identified by the presence of
brown staining in the nuclei of primary glioblastomas (IHC x 400) . Figure 6  Expression of mutant p53 protein positive staining(=50% ) was
identified by the presence of brown staining in the nuclei of secondary glioblastomas (IHC x 400) .
(X2= 0.965, P =0.326) 1 GBM
GBM
(¥*=1.182, P =0.277) Spearman 39  GBM
(r=-0.314 P=0.29) GBM
2.4 GBM MGMT P53 GBM GBM
MGMT
4 26 GBM  MGMT DNA =10l MGMT
P53 73.08% (19/26 ) Donson AM "'~
P53 MGMT Cox GBM
P53 MGMT
(¥*=0.516,P =0.473) P53
MGMT GBM Hiroko Ohgaki
P53 3-141 Nagane " MGMT
(X*=11.605,P =0.009) Spearman
(r=-0.602 P=0.001) GBM
4 GBM MGMT p33 MGMT
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