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p53 Expression and Ki-67 Labeling Index in Brain Tumor
with Special Reference to Tumor and Histologic Grade

Duck Hwan Kim, Yeon-Lim Suh, Dong Ik Shin'._.
Hyung-Jin Shin', and Jong Hyun Kim'

Depantmenis of Diagnostic Pathology & 1r'-lun:nru:'r-.-:l:lrg.f:r],', Samsung Seoul Hospital
Sung Kyun Kwan University, Seoul 135-710, Korea

Mutation in the p53 suppressor gene is the most common genetic alteration found in human cancers including primary
brain tumors. Ki-67 labeling index(LI) is known to be a marker of proliferating activity. The purpose of this study
was (o verify whether an immunchistochemical expression of p53 antibody and Ki-67 LI could be related o different
clinicopathologic parameters including histologic grade, size, invasiveness and recurrence of the brain mors,
Materials were based on the 147 surgically resected brain tumors during the last two vears. Of the 147 brain tumors,
there were 35 astrocytic tumors, 35 meningiomas, 10 oligodendrogliomas, 7 craniopharyngiomas, 5 dysembryoplastic
neuroepithelial tumors, 4 medulloblastomas, 5 ependymomas, 23 pitoitary adenomas, 9 schwannomas, and 14 other
brain tumors. The p53 expression and Ki-67 LI were higher in malignant brain tumors including astrocytic tumors,
medulloblastoma, PNET and ghosarcoma. The p53 positivity was correlated  with histologic  grades and  tumor
recurrence. The brain tumors with a high Ki-67 LI{>6%) also showed a close relationship to a higher histologic
grading, radiological invasiveness and recurrence. There was no evident correlation with the age and tumor size with
p53 expression and Ki-67 LI These results suggest that p53 overexpression and high proliferation potential of the
tumor cells are associated with the higher histologic grade and aggressive clinical course in the central nervous system
tumors. (Korean J Pathol 1998; 32: 81 —87)
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Sabte] WA T ol Fole] Bolxg glale] o} Z
g A7 aFsgleh AEEAd) #gk EA] A=
PCNA (Proliferating Cell Nuclear Antigen)@} Ki-672]
7k Es] Abis]w gl PCNALE G1/S7) el wlhddo]
S7hElw e Feke] =R Sgihed THEE WS
7F Blar A b A el B o] wof A =] H]she
Ki-672 ZHeAl 2 Sol4le] 2 Zez 5o Yot
Ki-67-2 aldjelel o 22 4] Gogl 27 G17]2 #|9)3 =
= AlES 76l e slel Ki-67 A2 (Ki-67 label-
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oL} ol 3ol lejai2] A o} i=gka] oA} 9)
ch. wpuba] ool A AHEL 1476)|9) ¥ EokL 4o
p33x Ki-670] mlefz== ety we s oz vlm
2Asbar, 5w ps3zt Ki-67 A2 98} ¥ Eako] ofj %
o} WAL stelo] gl =A &2 Sta) alube] Ko}
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0% Eedo] 27 ¥ shaisle] Eojsigln sols
drl-olle gl o Hule] spEpgv] i alell ] WHO el
w22 gas S3E Aelddeh” 99 =]
o Wodf o] AHA o F = haby A4 by 4
Aos 2Auigla, Bae] sEey o 13} 4
wAlo]] ¥ kg hds] AAEla FE 253 AR
A4t wEded ARA AFEGel siglet wate
F# A whabH gz o 7 Eeko] aule] #Helx 7
2o F4 dgleh Wz e AL selsle) T
o5l =2 el 4 streptavidin-biotin ]S o] Balelch,
alxbel = p53 (BP 53.12, monoclonal antibody, 1:80,
Zymed)@} Ki-67 (polyclonal, 1:200, Dako) & 8314
vl Zheksied 5 um AR #elEl FEojzEg vEsw
)@l (xylene)o 2 etzlebEl AES AR F (SEIF3

By £33 4355 AH Q87 28]) N IR EL
(peroxidase)2] #4-& edalsr] §l#} 0.3% hydrogen
peroxide-methanolel] 1027F ] F S752 A3 s}
elck 10 mM citrate bufferel] 22 A& S o F of
108 AT dlE3le] microwave ovenell 4] el o}
citrate bufferel] 4 oF 208 A% Algch o 3£ 7 &
o] =& 0.15% 4 (bovine) ®A <dEwlS ghisla 9
i= phosphate 2H5<8 (PBS)ll 3083 el F, v 59
2 o4 (background staiming)-Z 7HEA|F| 7] §]8 305
7H A4 T (horse)?] HHo g Hfsla, o] A E &
o gl F 4°Coll4] 12 gk vhA) (1215413 vt
2AZr}h. 1 Fell biotine] 25 o] 2l 108 5
ab B i)z =43k 3 avidin-alkaline peroxidases|
105 Eqb FxA351 & 1027 5451%ich. DAB (37,
J-diaminobenzidine tetrachlorlide)S 5~ 10832 =3}
of vhdglan 0% Mever's hematoxylin@ & off =9 4
I wqlsigdel S =T o PRk o4l salines
o] §-s}o] Zakalsdc). ps3 g1} Ki-679 42 ok
of 4] o Ml ALe] =Eah B2 3572 4000 Ao}
ol A 100071 2] FokdLed el HE3 Zagle
Hel AiEe] ¢85 el Wg& Felgck ps3 1%
ol4ke] wWig o] 9= AE YAHoR Fgx
Ki-o7 LAA T A5 7I5es Adelde] 13 of
el FoF vrglen] 7 warehe] dhA|e] FAlE 4
2 SASEY g dlE o] 83ted Chi-square?} Fisher's
exact 14 o2 Jrale]w, ps3x) Ki-672] a3 el =3
o vhe], AWl FEekel z7|e d|lud wls ANOVA
(analysis of variance)® &}5ich.

E o}

. Hyetd & =XeHE 7 WE p53 chg
#1} Ki-67TEX|X|Z= (Table 1)

147619] ] F 3HAte] AR RE BYAFNEF
o] 14| EE] eubEel Toambl 2 HF o]l 41+18
Al @2t 619, of 2}k 86m o] ¢lch. p33 Al 1474
T 59¥ (25.8%)7} A o2 FoFAlEe] el nlapal
odag Heln (Fig. 1), Ki-6o7T® S2l&ele|=4e] =
B "o o] He ANEHA ¢ 115 EZFE 36
dl 1%k A2 A Hela v 111e
1% o4 o 2 Hull& (1006 Aepeil] % of Hof 2] <
A7} 7hgebsich (Fig. 2). 5 F<F 147oel]4] p53 Lig]
HFE 1024197872 F2] #HH2 9.14174% 109
+21.150 2 Ki-67L12] A ok HFE 637187
2 thd 7+ 6.8 4863 6.04+860 % Al ul2
E 2| A Grel] 2 Apol7h glel e, el wE p33LIgt
Ki-67L12] zpo]= glaich (p0.1). xFfe] =24
5ol b E B9 psiLlisg} oF4 &, Ki-eTLIZ| HA]
T Table 1ol vieplglar AN EE, AHWSF,
A EZ ) AlAl7 #lujed A Eeke] psiLIg) Ki-67LIZ



ASTTOCYLOma

prade 1 & 2

prade 3

grade 4
DNT
Ependymorm
Ganglioglioms
Ferminoma
Glivmatasiz cerebri
Glinsarcoma
Hemangiohlastoma
Hemangiopericytoma
Moedulloblastoma
Meningioma
Neurocyloma
Oligadendrog homa
Piruitary adenoma
Pineocvioma
PNET
Schwunomi
Craniopharynpioma

Qg 9 400

Table 1. p33 expression and Ki-67 L1 in UNS tumors

DNT; dysembryoplastic neuroepithelial tumor, PNET: primifive neurvectodermal timor

Fig. 1. Mo p53 immunoreacton in low grade astrocytomaia)
and intranuclear immunostam for p53 gene product in ana-

plastic astrocytomalh).
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A48 Faa 1114
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P33 positive ratio P33 L Ki-n7 1.l
TS (77.1%) 25.79+25.9] 10,13+ 11.35
47 (5TH) 11.4+13 251216
112 (R3.3%) 264248 %9171
1316 {B1.3%) 36+295 14,40 = 14,18
2/5 [d0%) 461402 3637
s (04%) 002 1 0.4 (54 +1,13
2 (0% 0.2 0.75
2 (0% (.25 5.635
2 (0% 0.4 12.35
i1 {100%) 200 37.4
(F1 {05 0.1 0.1

24 (100%) 1.6 53

34 (759 233434 26.1+75
12035 (34,35 3334113 4. 14+4.35
2 (0%) 0.1 3.0
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/1 {0 0 49

11 (1005 75 22.1
(f9 (L) 0,19 10,24 315=242
3T (42.8%) 7724954 §.22102

Fig. 2. Ki-67 labelling in low grade astrocytomala) and

glinblastomalb),
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Tahble 2. p53 and Ki-67 labeling in relation o histopathologic twmor grade (n=111)

P33 positive ratio® ps3 LI Ki-67 LI Ki-67 ( »6%)"
Grade 1 13/54 { 24%) 299+ 8.07 3452377 10754 (18.5%)
Cirade 11 918 ( 50%) 8.08 =13.08 392+4.07 4118 (22.2%)
Grade 111 1018 (55.5%) 2052+23.12 804 4677 10/18 (55.6%)
Grade 1V 1721 ( 81%) 32.1+=30.55 171349 15721 (71.4%)

*p<0.01, # p<0.00]

Table 3. Invasiveness and recurrence by histologic grades of
CNS tumor (n=74)

N Invasion (%) Recur (%)"
Grade [ 34 9 (26.5) 3 (0.09)
Grade [1 11 4 (36.4) 1 {0.09)
Grade 111 11 9 (81.8) 3 (45.5)
Grade IV 12 14 (77.8) 10 (55.6)

N NMumber of patient, # p<0.001

p53chiie] ebdEe] FA Ki-6TLIE Gwol ¥obi
T5% Z7hslele (p<0.05). U2 3545 344)7)
lswellan Fok2] 2 1/30ll4] p53 chefe] W& W
P G Ki-6TLI: A »Fade] G 93
4.14% et =g MEUEG} AFLode] Ea Tt
O oA g 16l ps3 4ol 9la Ki67 L
i 8.7%0 vk fHALFE 25H0] o] 3G 60
WAt F 100l 4ell7} pSiekdelslen] #H 3 Ki-67LI
= A X Foke HFRe} ot =2 FAE B
S| EF2 Sell 2 15w Adrd 145 A9t
B 25 arelglch refel| 1559 o] e 474
159k (Dysembryoplastic Neuroepithelial Tumor; DNT)
Sofl, AHFALE (1S 20, FEAHEF (455) 40,
HFAAEFE 25 20, A B4 FE (Pri-
mitive Neuroepithelial Tumor; PNET; 45 1], <=2}

moeX 1l

.

H

HHEEY 257 6], A7E2F (155) 9%t
Fok 111ad]2] == eHA =24 p53 LIS} Ki-67 L12] =
T ZAYH Fgo| 578 F71E Kol 35F9]
49 HEekell = =3 ps3 LIFF 20%e|d, Hit
Ki-67 LI7} 8%e|42 uleblglx, ps3z] ok s}
Ki-67 L12] H9l 6%o]g%] &5 =23%H S
Lol vlRdle] Ml F5e] &5 pi3 of4dql o
9 Ki-67L1 6%e]4 [Ki-67LI(>6%)] 91 o7} &4
Z7babed e} (Table 2, p< 001, p<0.001). 2F ety =
ol WE xFeks] Afw AdaFe AsE HEk
(1, 2538l 255 =5 3, 4 50| AF4 4
e} afabe] wiksl FAHoe g sjv|gld] okl
(Table 3, p<0.05).

3. 899 HTd M 9 THEO 02 ps3 T
81} Ki-67TEX| K| (Table 4)

147 e] gk b A BEA Flhe 45t
cdo] AEESEl 8oell & e ¥ Feke] A, AL
o] 59} F3)9| =7]e] W ps3LIg Ki-6TLIS Bl 23
At o532} 3Eskel (Table 4). M e} chgahed 2
A4 A& WA iE Hol = ¥ Fede] alell 47.6%)31
ou p53e] & FEA AT 18.03% L el §r) &k
W Fedel FFEEAAFY 1098% Het Fofot p53]
FAEE FAAS Aol @il (p=0.354). Ki-67
FAATE Aed WdrE 7P 29 Bl 1082%
2 el el i g el o) 6.62% Bk Sk Ki67

Table 4. p53, Ki-67 immunostaining and tumor size in relation to invasiveness and recurrence of ONS tumor (n=86)

S —

pS3 positive ratio ps3 Ll Ki-67 LI Ki-67 (> 6%) Size (cm)

Non-invasion 19744 (43.2%) 1098+ 18.6 062+ 807 14/44 (31.8%) 408+ 16
. 24/41 (58.5%) 1803 +24 78 1082+ 11.94 22/41 (33.7%) 4,17+ 1.5

Invasion )

(p>0.1) (p=0.042) (p=0.1)

MNon-recur 23/62 (41.9%) 052+ 17.35 T1349.45 20062 (32.3%) 4.13+16
R 17723 (73.9%) 28212752 1319+ 1148 16/23 (69.6%) 411+1.5
een (P=0.003) (p=0.002) (p=>0.1)




Table 5. Percentage of wumors in two categories of Ki-67 and
P53 immunolabelling index (n=147)

N Ki-67L1 Ki-67LI {>6%)"
P33 negative 88 3624597 15/88 (17.1%)
P53 positive 59 103941059 30/59 (509%)

# p<0.00]

Ll (z6%)e] s+ #xd 2jo]7}b gledc) (p=0.042). #jul
o] QL8R =Tk 86allF 234 (26.7%)% 5L HFEA
|7t psIS 282%9) Ki-67S 13.19% 2 =9ha ps3
ok jro] 73.92%, Ki-67 L1 (>6%)7} 69.6% 2 =]uto]
e ¥EFE Fell vlzle] AAstA wgatel (p=0.003,
p=0.002). ¥ Fcke] 37)%= 1.1 emiE 7.3 cm@ T ¥
dokol 372} pS3LI, Ki-6TLI, ¥|a-eke] *:I'E"’E] a2
uto H-ghi= adghde] glelch (p>0.05).

4. p53 CHHEE 2 Ki-6TEX/ X2 (Table 5)

A A 147 Fol] 596]] (40.1% )] 4] p53oe] ekdo]e]
45¢f] (30.6%)7} 6%ol4e] Ki-6TLIS vbebdiglc). ps3
Al x[Leke] FA9 x| Fake] ulsle] Ki-67 LI
(=6%)2] Hl=7} o} ps3 sleddbsl v} Ki-67 LI (> 6%)
o WAk vle kA E o) (Table 5, p<0.001).
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pS3 Fok o ke FEAss ARl
S Foke] el bl Weg s g)elA do
v ol 2 Foke] wielel] PlEFH o2 Fadl chA
P A ALl ps3f AR 17 o Aae] ghek o
Slx sl 4] DNAe gkl daelas z2haale]
DNAzZ| S84 Y2 Aol AELdAlel &45 &
HAE B98¢ 5 A HEE Gl7ldl4 A7 &=
AzARZA L] Gy wett ps3e) FokelA $HAE
Gl cyclindependent kinases2] = #|=k2] p21 (WAFI1/CIP1)
AR WEE FEsle] G17]8f §7] F Al A Al
T715 el DNA Eade] A3k 4 FEeo 4= pa3
o] apoptosis 48 5= ek Seluie] psiede] gt
of A48 p532] 75 AMA} Fekoge] Wy F
8% chAlelr 83% 47} e Eedwe] (missense
point mutation) .4 T2 A Ee] LA ool 4 o
ojuby exon 5~8 Abelella] gich o M# ps3 chule
HE 1520582 g2 U E 7l Bde He=
A3 JAAE FER F F59 357 grand
= o] pSichei-2 Heat shock protein (hse 70)3} 2
dhabo] al7ke] Wi 5 zhs b E Yz o
$hxlo] wel =23t Aol Al FEo] Fhgsalel.! ps3
FHAe] Eaiwe] s AGMETA vlad E F

et 2 400 ¥ Foko) psia} Ki67 A5 85

A wHEte|w ps3e] we =33 W3 a) ot
7} g, ot HARE, YR|HEE So] M E
%ol pS3 FAA Folwe] w W=y uiy
o] a5 gleh ™ FelsE5e 14dd|) v aE
of| 4] Sof|2] Zadule] & whHsly o} ASHF AFE 64
ol 4= Fdwel7} glo] pS3Fddwie]l= F2 I5H
aFol|A gk UEHE|w piiEHdols AY4HMEFE £
Ml dtel] Fasioha dlel e, o]Ee] b2 ool A
= Iew ZE Iitehdel AGw 2TAME psIE
dedo]7} HEk=E|o] p53 Felvols A7 2T A9 &7
FE Fa% ofehE sk Aoz gzse] A
Louis "2 A4 £Eell 4] ps3 412 Sqiule]r} 4
AAEE, 34 HUHNEE AR EFH BF F
A wlE g veht Fekel Agnhe 4ik4el glon
shedch e JarosS0) wielzzdhaba ol Jtol] 4
pi3 ko] nEe2 =AM S HEFF Z7)
sl A, vhE el E FFe A A EFelA ps3
Whel So] 40% R 25 AAMED] 19-29% K} O
S ool p538) W] =gk dHe] #5Fa HE
A A FEEe] TR £LE E 5 9L AHolw) 3
girb* Boalgtell 4= 1470 2] ¥ Eeke] ps3 ule =3
3}8) of Aol A] 59<]] (25.8%)7} ekAdo|@ BE =T
AH Sgo4 wEs Hon nFFog HEE ps3
G Eel Tkl el p5ig] WAyl | Feke] &7
HE Fagh d8E se] Fako] Ao e ojats A
o7 w3 F 9 Hditoldh B nSF (3, 45
) Fokel 4 ps3Llas 20%e]4d ez HullE Aol
Ak i3] o] g ¢lAT 5 qlglen] psig ok
Ao 5L Sukely gl ps3 A2 FE To] 3HE o A
59 A5F3E PR EEE £ gle e
Z Ao Atde] gglvl ghabe] vk Fekol 4 ps3
ok Feol 2 Ml ubFokde] psis) w4
HElol gl Y Re] AETe] AdsEHE 25 A
27 okl F FA4ESE B 4 ek g 4
s AnbE AzbElc ps3 chale] wlag pel A4k
A EZFelH L] 10057 HEge] 1% v]2)4 p53 &
A Feke 36%7 AEE Ho] ps3 chuie] whie] Lju
a9} elzto] glrls Has z|ut ™ ps3 chufe] ub
go| allFsl 4ol gl ATAIE 9o’ ps3 g
o) uhals) e Foke] B4l ol oby =gk
s]7)7} Sl o] Adelv] 3 Hekdal o7l Uay
Helo

p533 FlHe|7l &% MEFAHE Fele nFHF
o] o4 ZFokal e glvbe K7}l ¢ler,” Haap-
asaloS2 psie] wisle] nEFe] ek} o =
Arsl B S5 FaAsldo B ool 2452
AEE AL Ki-67 ER 25 2 SFe 7]
& BT Ki-67 EX| 2|37 Shele] 2% # 7
Ki-67 FA A=7b do]steld] whele] 3570|442 go|
4ol ZAAFE Hen 35w HEde 55.6%, 45F
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k| Eoke] 71.4%0l4] Ki-6TLI (>6%)E Helon) 25+
¥ &oks] 7= 22.2%el|4qte] Ki-6TLI (>6%)5 5
o] 6%e]4e] Ki-67 ZA A7t a5g8 ASHs o
Fodg 925 ¥ 4 9lE o AzhEc Ki-67 £
242 Z7be 23 54T AEe S71Het vlal

= Hog Baurl §a glow P HopfE"e ol
o Ki-67 EA A7 1, 2530 1.8%, 350l
6.7%, 45-Fo] 18.5% 2 ¥ aoste] M FFE diite
2t B ool Aate fAutgich. Monting & 7.5%
o] Ki-6TEAAFE 7|3 sle] 75%0]42] Ki-67
FAAFE e A4AEE shabe] JF AE7Ie
1371 eld] uksled 7.5%w|qke] #hab= H 30714 9
MNELEES Ho] T2 Ki67 EXA57) o AE2E3
sle] ¢leg Wastedt)h Gomoris e st g2 efel]
A Ki-67 A8 Hols AFErp s Fofolas H
F 20710 o flut Eaka) fawhbe, Adgle] 2
5 x| Zoko] Hofgl 2007 et AR Holrt UgE
sSusielch HAse dfdHE s wFeks]
# Ki-67 EAAS7F 13.19%21 5 Aol gl Fokg]
el 7.13% 8 Tokon, s Foko] 69.7%4
g%ha] Aol Ki-67 EAASE Ho] aAlwteltel Ki-67E
A A e WA s dikAdo] gleich gk wbabA g9l
A 2ol AEAd wWodf s s Foke] Wl
el B8 2kl w 3okl vldhe] F2 Ki-67 LA 5E
Hed Ki-67 E2 295 238 54, F92 A, 3
A Az A dde] gle F49 AiddE Al
Apsbgl o

p53GA e B4 M Ee DNAEA 9 R
Zof zhefE fHteled b2 Lok FARLY v A<
s futd 5 gla el AES A 7|8
gk Haapasalo5™'2] &l tell)i= A4MH E£F2] p53
7} PCNA2] mlod == 8h8t5 7 A el 4] p53 ofAEofe]
24el Fokell vlEle] =2 F4AFE Ko, B
o) A4 EZollA ps3 kAol ps3 o4 ol H
sho] Ki-6TEA A 57} b Bag Qloh” Hapse
ol Froll A H 2| = Fkel| A p53 k42 HF Ki-67 &
# 2] 10.39% 5 ps3 2472 #HF9el 3.62%e] o
sle] S A slA S7ls AnE Heof ol p53 FAHALE
v A4 HErt ESA | JofihE AlAwles Aa
2 Hzbsick Boodtels #HED ] qbe] Frola d
Fole] A AdAE & = 2luAg ps3 ¢
wle] whE i} Ki-67 A A7) HEaks] =383 F
& A4 Ak g Aaa 238 fes By
o g Zoko] AHa ¢l4kekg} o] Gl U
gelen, B ofFe] Aub= p53 ghee] -t Ki-67
FA A prb wEeka] Akl i o FHe HoeF F
LapA A28 e 7heA s AAR

4 =

5| ek 14845 dlde R p53 shie] st Ki-67
FAALES Fate] xEqke] ofe] gl al wWeldH A
EEite RAE =Aste] R T2 ASE did-

1) A 14765 599 (53%)ell A ps3e] W =g,
A A ¥ Eeke] W Ki-67 EAATE 637£8.7%% )

2) p533} Ki-67 A A A el 4, F
oko] =A7|ebe] olitAle] glgict.

3) ¥]Eqke] =F ot B{A ALAEE, AFEF
E, FRALE, A7 vldE FEA ps3 F4
F3} Ki-67 32257} F9%et

4) =F 8 A S8 111adof 4] 7haetela Sl =
S8 p53 b go| FrbE A, 6%eld el Ki-67 i
A A4S 2 Tofe| ¥ Frhslgleh (p<0.001).

5) WA 9 22 Bakae) Ak HFE g
o] FE7} 7hett 86al2] HFok dhxfollA] wEEE W
B2 b Eekol| ulete] A A WHARE el ¥ F
oke] ps53e] a4 E2 EAEEH AHe|rh glalent
(p=0.354), Ki-67 EAAFE du|gles S7HE 23t
(p=0.042). A=l E ¥]Feke 236 (267%)5 p53 &
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