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Angiogenensis and Overexpression of p53 Gene Product
in Brain Tumor

Jeong Yun Shim, M.D. Hoguen Kim, M.D. and Tai Seung Kim, M.D.

Department of Pathology, Yonsei University College of Medicine

Angiogenesis depends on the net balance berween positive and negative angiogenic factors.
Tumor cells are angiogenic resulting from increased production of positive factors and decreased
production of negative factors, Among these, vascular endothelial growth factor and glioma-
derived angiogenesis inhibiting factor are related to glioblastoma multiforme. The p53 gene is
more frequently mutated than any other known oncogene or tumor suppressor gene in human
tumnors including glioblastoma multiforme. Angiogenesis is reported to be controlled by p33
regulation in recent studies. To examine the effect of p53 overexpression on angiogenesis in
glioblastoma multiforme, we performed immunohistochemical staining in 51 cases of glioblas-
toma multiforme, using monoclonal antibodies to p53 protein and factor VIIL 20 cases of low
grade astrocytoma were used as control. p53 overexpression was present in 15(75%) of 20 cases
of low grade astrocytoma and the mean vessel count was 37.7 £9.9 at > 200 field and 17.5+5.8
at %400 field. p53 overexpression was present in 35(68%) of 51 cases of glioblastoma
multiforme and the mean vessel count was 91.9 =458 at > 200 field and 40.7+ 19.1 at X400
field. Mean vessel count in low grade astrocytoma with p53 overexpression was 394 +10.2 at
200 field and 18.9 +5.7 at » 400 field, while in cases without p53 overexpression it was 32.4
+7.6 at x 200 field and 13.2 +3.5 at >x 400 field. Mean vessel count in glioblastoma multiforme
with p53 overexpression was 94.5+51.8 at X200 field and 42.1=16.8 at > 400 field, while
in cases without p53 overexpression it was 86.1 £29.5 at > 200 field and 37.1 = 16.8 at 400
field. The mean survival time was 12.4 months in the 39 cases of glioblastoma multiforme in
which follow-up studies were possible, Significant prognostic factors were age, p53 overex-
pression and adjuvant therapy. These results show that p53 gene mutation is one of the many
contributing factors to angiogenesis in glioblastoma multiforme. In addition, other oncogenes and
fumor suppressor genes, as well as growth factors may be involved. Age, p53 overexpression
and adjuvant therapy proved to be significant prognostic factors, while microvessel density was
not. (Korean J Pathol 1997; 31: 23—-33)

Key Words: Glioblastoma multiforme, Low grade astrocytoma, p33, Factor VIII

H
T A

1996 6% 203, Axsel: 19964 89 1Y
A-EA] ARt AEF 134, FHEE 120752
ol Acfeha ol 2he Wl g, Ay



24 gighieleal A 31 A1 E 1997

M =

== AAFgeld FoF Sl Bele) @
THAE "HyHe opH7ia) Aag 7142 us]
oA gg a84E 4 T 5 o uwd
AEs] HISAE Helc AQ9EH o] ghi
# OEE B3 ol U Eopow e

HgAd L 4489 F4E FAe A4
olF sk Q1te] Haol| ofal =4 uo}
MEIA ol ol ofAUAIl fAlebe] G
e SA8AF o 249 Y 4EE ARse
v "3k Aol HaEe] qdck oy Tl
AAgl =] ol sl bl F390as] B
Ml Zhaste] Wagdel gukslAl YolipA Feb
o] T4 Adake #Helr dotA] st

FHY 9PPHE A AR geAEe
acidic fibroblast growth factor(aFGF), basic fibroblasi
growth factor(bFGF), vascular endothelial growth factor
(VEGF), epidermal growth factor{iEGF), transforming
growth factor-a{TGF-a), transforming growth factor-[5
(TGF-fi), platelet derived growth factor(PDGF) Holc}'.
o]F VEGF= we == 85+ HA%l in situ hybri-
dization& EeiA HEeF Sa] by aw 4 EEd
4] wbe] =vlE]i= #Heo] #elwlgl e VEGFS| o]k
A EgA e AEsidae] F49 o] i
shs e Mol WialdE fdsl: dAslE
gl

o H| el 223 thrombospondin-1(TSP-1)°, angiostatin’
7} Hiel] €517 glioma-derived angiogenesis inhibitory
factor(GD-AIF)" Fo] ot2ia] o).

Toke] Ftlell UolA A-G ME o4 THEY
28 FHHA dofud=dl 11 FAAbe] ghele]
924 ps3 Fokelal§AAte] Soiwle]sh Az
Aol A A7le o4 Fdoll deiA g2 FHo)

vRez oA gl 53 HFTUgFAe 417
2FellA ps3 FHAL dHe7t doiy= A=
2 A7t

2| tol] =2 le] "k de] ps3 chee] W3
ol e} fele] vk whde] FFlEa gleh &, 4
el dfehlEel sleld ps3 H4E dislfHaes
TSP-1 promotor§ 2Hele] F4Helel 4 TsP-1 34
o gulshAl ok AME Palo] A Lo
FzAe F% ps3 fAA Felwo|rt Yolujul
TSP-1 8 4ol ofAlslo] Agu Yol Zrbthy
g oA ATl s psiaAd g

FHze] 295 Wb GD-AIFYE &3t Ze| @
el 3 e}

2 Al AHZF dolH Fe AL
FRHos Sy o5& ps3 o) FEY {5
gt wlagtews Fohdl "N ps3 {Aate
ol ete] [|AE Fduln YEEIe JAE
o}l ¥ i} Skl

HE 3w

LI =

Aot olatefs RS glagkaw gl 1986
W1 "R 1900 12972 Fof Al A)se
B0el]- & cldes slglch ol 29¢= FeE¥u] 73
HAN2 W= g Hadt gke] =3Fe
ety b Aldislel® ui=Hale of 4
o] BFisted Ale]slelct.

Hl2g~e 2= 1992y 1515 ] 1994 128 7 =)
Td AAEE AP AEF AYHAES 200 E
ERHAlA b4 R EFe e} v zeglc

2.8

1) SEH0|1EE HM: 10% T4 =gl aF
& shebalo] Fujehel Wbyl HES s Aus
of hematoxylin-eosin o4& #lod AE wm, M=
HE4d A= 49 94 A== FopA T4 o
S ek

2) P EE S A o zzia oo B
A# 2l avidin-biotin immunoperoxidase b e 5 2]
stolen psi= HA4E o Fodwely ps3 fH=
o 25 qhEsle Yabahal(Novocastra, Neweastle upon
Tyne, UK)g 1:3502 8 & 43lo] A3 factor
VIS H3t iz A2 e ghSebs daksbAlDAKO
Carpinteria, CA, USA)E |:30022 & 4sle] A&
ahsd ek

efl2] HEHY] EH5E HAddte] 6 um FHAZ
AHEE dry ovencll 4] 6087F AZANE xylenes]
¥ 2% Flerste] bl Al At widgs
gxle] wSeld AGE WA 9o 1004,
90%, 70% methyl aleoholed] #F2F 154 224k )-8
0.3% H:0.0] 10521 ﬁ-]i'-:lﬁﬁﬂ-} p53 <92 cimate
buffers]] HA]F1 Ael2 105 7F microwaves] 2 g
G el A ghalel g ok e0 R whI AT
10°Cell 4 1247 5 wb-A1F ek Factor VI <44
2 microwaveel] X alsl=] okx wiE <dApakalsl wib
=A1Zlck. PBS(phosphate  buffered saline, pH 7.2)%



Hdd =2 29) -

A= sk o] xbehal(DAKO, Carpinteria, CA, USA)%}
peroxidase conjugated streptavidin(DAKO, Carpinteria,
CA, USArE ZHzh Melshgick k4] PBSE AAst
o] diaminobenzidine{ZYMED, San Francisco, CA, USA)
o7 dbgi g on] Mayer's hematoxyline 2 =<
4 543l ct.

ps3 chull 2 U3t A| Fokd|Ee] Mef of Yol £l

S0kE okdog @Asle oI SHFTLE
Eistgich. Zok QA oA Auigold o
wo] b WO MelE Adshy 200w]sh 400v] 4]
okoll4] factor VIII 5 4ef] <k4 <l ﬂﬂ-,ﬂ- vH =] 4] 2E
2] & FHsslcl :

3) ao|s AE ¥ FHEA g gk §
H 9 =l 7SAE Fle] gxbe] A7, A4, |
4] F34, % AASF GAde} oFEFe
Bz g oy aeln HF7) L =4Astg

4 EHE=H #A: SPSS program© 2  chi-square
test9} student’s t-tests o] Bale] p53 chuf pEEHI}
Fobdl A% HARe] A W YEET pS3
] spEH, YaEA, gape] «F, A4, B=2
B f5ebe Al 24deicich dEE N P
& Kaplan-Meier & o] 82lgles f2lgt «
Falate] B42 Cox proportional hazards model-5
ol fale] ofe] Hapell 2% FAlHtE Selrich

d ot

1. s ddMEE

1) &t 2rab 2065 1190)(55%)7)F Fabelan 9«
(45%)7F of 75 Fules 1.2: 1o]gichTable 1). %}
Aol g R 1148424, HPdg$ 33k
10.64glct. #HFe] ki #FHedd oalefly §-Fe
Zako| ub @S boflol] = FHFel] whadeiglc), 2
ofl2] Hg ko whdslgch HFEHat T
Zbz} Solld flAEsia S5l 4ed7t # A ssle
o olglellE ANl 2odl9} wy, FFeb oabE A
5 Al-goll zha) 1odl4 3ledcl

2) EEN0|IAE 2H: JEYUES o o3 4o
v FAEdo] ghabEA] gk FUg 3v)e A
HESZ o|Fol#l Fokeldrt A= HobE +
glglon A48 P4 HychFg 1)

3) HYEEaE Ho A H:

(1) p5% p53 4 15:4](75% )04 Fdelda 5
of|(25% )0l A E-d o] chTable 2). 4 k42 o4
o| ¢tE]l= b2 MEE Aeole] obdgl HE AE
7} Eol#{ 2l focal labelling 3 e| 2 JebstchFig. 1)

HFd =72 iy e) ps3 o sEHste] AaA 25

Table 1. Clinical characteristics

Characteristics Number of patients

a. Low grade astrocytoma

Sex
Male 11{55.0%)
Female 9(45.0%)
Age(ycars)" 33,0+ 10.6(11-48)
Site
Frontal lobe S(25%)
Parietal lobe 5(25%)
Temporal lobe 4{20%)
Other 6(30%)
Survival
Alive 15(75%)
Dead o 0%
b, Glichlasioma multiforme
Sex
Male I5(68.8%)
Female 16(31.4%)
Age(years)" 459+ 13.1(18-6T)
Site
Frontal lobe 22(43.1%)
Parictal lobe 15(29.4%)
Temporal lobe 1H19.6%)
Other 4 B.O%)
Adjuvant therapy
Radiotherapy 24(47.1%)
Chemotherapy 2 3.9%)
Radiotherapy & Chemotherapy 14(27.5%)
Mone 11(21.6%)
Survival
Alive 12{30.8%)
Dead 12(69.2%)
b Mean(Range)
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Fig. . Low grade asirocytoma. pd3 immunostain demonsirares focal nouclear labelling of wmor cellsia), while fucior

Y11l immunostain shows some vascular proliferation(b).

Fig. 2. Glioblastoma multiforme. p33 immuncstain demonstrates diffuse nuclear staining of tumor cellsial. while factor

VI immumostain shows marked vascular proliferation(b).
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Table 2. Resulis of p53 overexpression and microvessel density according to tumor type

ps3" Microvessel™
Tumor - =
1 =200 field = 400 field
Low pgrade astrocytoma I5(75%) 5(25%) 37.7(22- 64) 17.5(11-30)
Glioblastoma multiforme 35(68.6%) 16(31.4%) 91.9(31-268) 40.7011-89)
p-value 0.597 0.0001 0.0001
V. Number(%)

. Mean number{Range) in Factor VIII stained slides

Table 3. Comparison of microvessel density and p53 gene
product overexpression

Mean vessel count + SD"

p33 gene overexpression

« 200 field 400 field
Low grade astrocytoma
Overexpresssion 304+102 189+ 5.7
No overexpression 244+ 76 13.2+ 35
Glioblastoma multiforme
Overexpression 045+51.8 421+ 168
No overexpression 86.1 £29.5 371+ 168

p-value™ 0.1787/0.4675 0.0541/0.3895

L Srandard deviation
Y Low grade astrocytoma/Glioblastoma multiforme

16c4](31.4%)el| 4] E-4o]2ickTable 2). 4 <&
FFAEe] 30% vl FAY FETE 14dl27.5%)
@i o1 oelghell Y ekdal FH5ot 21el(41.2%)0] 3}
(Fig. 2).

(2) Factor VIII; Factor VIII o4efl4] &34 =
FE T 2008 A ckell4] 9194458731 -26871)
elar 400w AlekellA] 40.6+19.170(11 —897)e] i c}
(Table 2).
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(1) Univariate analysis; p53 <d4of] akiel 35
e el 2000 A)okell 4] 945+ 5187, 400uj
Alokoll = 421+ 16870elglal 249 5 200u
Alofel|4] 86.1+29.57fe]¢ichTable 3). weha ps3
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Table 4. Relationship of prognostic factors with p53 over-
expression  and microvessel count in glo-
blastoma multiforme

Factors p33 overexpression  Microvessel count
Age p=0.5564 p=0.0988
Necrosis p=0.7490 p=0.9384

0.4675, 0.3895).

pS3 e s}E o #hxhe] v (p=0.5564) W FY
W24 Fp=0.749)= F3FA7E gle A=
Ebubeh. Factor VINZ} $habe] oddd(p=0.0988), 4 &+
Gl #Abe] F(p=0.9384) 4] A7 gldc}
(Table 4). ol2]el% ghale] od@dz} Foku] 2] A)ed it
gt ol TA7E gl ohp=0.5147).
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EH f5e Yoty e 47 gle AR
Llebskel(Table 5, Fig. 5, 6, 7, 8). Wlwiel] ka7
aF WA Helu} o E o BRE2as e Ae
7b ol=7} Hebckp=0.0027, Table 5, Fig. 9.

(2) Multivariate analysis: of| 32¢l=}2] B4 = o7
A2te] FAAENE deot® ] Feked  multivariate
analysis& A|$JgF A3} ps3 chwf #FF He] jehgz)
ob 757t olld7} FEechp=0.0442, Table 6). %7}
g dfd & HEH o7 Fabewp=0.00635) Fok
A g3 Ade)} okgge] HEAFRE e 7
7 dllF7F FAchp=0.0001)
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Fig. 3. Scatterdiagram showing relationship between p53
overexopression & microvessel density(200 field)

Fig. 5. Kaplan-Meier survival curve in glioblastoma ae-
cording to age, There is no significant difference in overall
survival according to age(p=0.2690)
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Fig. 4. Scanerdiagram showing relationship between p53 Fig. 6. Kaplan-Meier survival curve in glioblastoma mul-
overexpression & microvessel density(400 field) tiforme according to p53 overexpression. There is no sig-

nificant difference in overall survival according o p53
overexpression{p=0.2015)

Tahle 5. Significance of prognostic factors in glioblastoma multiforme by univanate analysis

Variables Category p-value
Age Years 0.2690
Sex Male, female 0.2130
MNecrosis Present, absent 01178
p53 Overexpression, no overexpression 0.2015
FactorVIII{ = 200 field) Microvessel  density/ = 200 ficld 0.1774
Factor VIII = 400 field) Microvessel density/ = 400 field 0.7187
Adjuvant therapy Yes, no 0.0027
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Fig. 7. Kaplan-Meier survival curve in glioblastoma mul-
tiforme according to factor VIII200 field). There is no
difference in overall survival according to factor VIIT at
200 field(p=0.1774)
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Fig. 8. Kaplan-Meier survival curve in glioblastoma mul-
tiforme according to factor VIII(400 field). There is no
significant difference in overall survival according to
factor VIII at 400 field(p=0.7187)
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Fig. 9. Kaplan-Meier survival curve in glioblastoma
multiforme according to adjuvant therapy. There is sig-
nificant difference in overall survival according to adju-
vant therapy(p=0.027)
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Fig. 10. Kaplan-Meier survival curve in glioblastoma mul-
tiforme and low grade astrocyloma
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Table 6. Significance of prognostic factors in glioblastoma multiforme by multivariate analysis

Variables Category p-value Risk ratio
Age Years 00065 1.050
Sex Male, female (0,.2435 1.741
Mecrosis Present, absent 0.0504 0.419
ps3 Owverexpression, no overexpression 0.0442 2.544
Factor VII{ =200 field) Microvessel density/ x 200 ficld 06414 1.005
Factor VILI{ = 400 field) Microvessel density/ =400 field 0.5655 0.985
Adjuvant therapy Yes, no 0.0001 0.076
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