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Immunohistochemical Study for p53 and hse70 in Transitional Cell
Carcinoma of the Urinary Bladder

- Correlation with Histologic Grade, Clinical Stage and DNA Ploidy Pattern -

Hyuni Cho, M.D., Sung Jin Cho, M.D., Han Kyeom Kim, M.D and Yang Seok Chae, M.D.

Department of Pathology, Korea University College of Medicine

Transitional cell carcinoma of the urinary bladder is the most common cancer of the geni-
tourinary tract in Korea and its prognosis is determined by the histologic grade and clinical stage
present at initial diagnosis. Recently, an extensive search for a more objective and reproducible
method to evaluate the proliferation activity of cancer cells has been done. The p53 gene 1s
located on the short arm of the chromosome 17 and acts as a cancer suppressor gene. Mutant
p33 gene induces malignant transformation. Recent studies reveal that the level of mutant p53
protein is elevated in some human tumor and many diverse transformed cell lines. Heat shock
proteins(HSPs) are present constitutively in normal cells, where they play an important role in
normal cell metabolism. In mammalian cells, they are induced by a variety of physical and
chemical stimuli. A protein that belongs to the hsp70 family, called hsc70, is only slightly heat
inducible and is found at a higher level in growing cells than in the resting cells. The mutant
p53 protein binds with hsc70 and the pS53-hsc70 complex has functional significance in the
transforming capacity of the mutant p53. We investigated the correlation between the p53 and
hse70 by immunohistochemical methods and with better defined prognostic indicators such as
histologic grade, clinical stage, and DNA ploidy pattern in 42 transitional cell carcinomas of
the urinary bladder. The results are summarized as follows. p53 expression rate was higher in
the DNA aneuploid group than in the DNA diploid group(p=0.061), but there was no significant
difference in the histologic grade(p=0.861) or clinical stage(p=0.154). The higher the hsc70
expression rate was, the poorer the wmor differentiation(p=0.000) and the deeper the
invasion(p=0.001). The aneuploid group showed a higher hsc70 expression rate than the diploid
group(p=0.017). 27 of 42(64.3%) carcinomas showed positivity of both p53 and hsc70. Though
statistically insignificant, their correlation showed a relatively low comelation coefficient
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(p=0.059). In conclusion, we suspect that p53 and hsc70 are closely correlated to each other
by comparing the results of this immunochistochemical study, and hsc70 will be a useful
prognostic marker in transitional cell carcinomas of the urinary bladder after sufficient follow
up studies are performed. (Korean J Pathol 1995; 29: 766 —775)
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Fig. 2, Timtmumchistochemical stain for hse70 in the Ash grade IV frsilional cell Garcinoma. 3 ost tarmor
cells show diffuse brown staining in the nuclens as well as o the eyloplasm((TSAB merhod, > 4.

Fig, 3, Immunulistochemical slain for hse?0 in the Ash grade II transitional eell curcinoma, (A Inlilrated wwmer cells
in the lamina propriv showed dilfuse posidve siining for hseTD but overlying nommal urotheliom was entirely
negative(L.SABR mothad, 1001, (B) Higher magnification. Most tumeor cells showed diffuse hrown siaining in the nucleus
but ncgative staining in the eyioplasm(LSAB method, -~ 400,
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Fig. 4. p53 expression rate showed no significant di-
fference according to the histologic grade(p=0.861), but
hsc70 expression rate increased significantly as differentia-
tion became poorer(p=0.000).
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Fig. 5. p53 expression rate was increased according 1o the
deeper invasion but the difference was statistically insig-
nificantip=0.154). hscT70 expression rate was significantly
increased according 1o the deeper invasion{p=0.0{K)). Es-
pecially, the difference between the superficial and in-
vasive tumors was marked,
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Fig. 6. Both p33(p=0.016) and hsc7p=0.017) expression
rales were significantly higher in the aneuploid group than
in the diplod group.

Tahle 1. Correlation between p53 and hsc70 in 42 transi-
tional cell carcinomas of the urinary bladder

hsc70
- Total
Positive Negative
P53 Positive 14(33.3%)  921.4%) 23(54.7%)
Negative 6(14.3%) 13(31.0%)  19(45.3%)
Total 20047.6%) 22(52.4%) 42
p=0.059

W7 Tie T2e|47ke] xolzp Feefs] Zal4 oba
el wl&) #Hf4 ubadghelld hseT02] o] A
A F7hE ¢ 7 A chFg. 5).

7. hse702] BB DNAU &S| BHA

DNAs| a4 gl 4ol 3e](21.4%), w|wi5=4Ql
28el|F  174)](60.7%)ell 4] hscT02] o] of4lo g
Hzle] EAEHer Go%t 2e]E Hgchp-
0.017)Fig. 6).

8. hscTOD} pSIRIBIZIS] ASEH

skxl 25 okdql &lFh 14, okxp 25 549
o]z} 1344, hsc709F k4l o]7l 6edl, ps3RE kgl
of|7} 9cdl = A 424|F 274|(64.3%)7} hsc702} pS3
2] whEdAE 2o FAlEE 2]zl glaledd d
2% 32 felafes Ae wWge] YAYE
Ko 9] chp=0.059)(Tab. 1).

| oF

Hhako] o siAbu] M EFE  garoll4] ulAulE v}
7bal o u|wr|AH ok Fokem 198019 £
zhgel] 2lsbd gl 10gbEe Wbl 4437, o
Zholl 4] 098312 WHAES Ho|u® H AchA Eay
A ghEd AE4 dFez FEETd ZA2e] 0%
o 0%E A dFEE F2 oHE gk
ol Abe )9} == EA Eibwd] wle)l A=Y A
w2 A AgE Ea44 orFe 50-70%7F A
s’ 5-15% A A4 gFog A A
o e PefA* A == BEE
olglef] ol FFHE F% Kol A3He|n AFARL
o E 2] 93 d3rl ssed g Cata-
lona” &= EalA whagelells] ABHEHEHHo] okl
Ao 45%c]]4] Absla 4%ellH b, G409l
HEE 0%l aubsia ea%elld Fsifca B
kel HERSEE G2 45 ABHIEw gl
&4q #ge] =cpm slglch =3 CoonE L T
He] gkdel ML 0G4 FPspn A S+
10% ol 4] Fefale] TEHZ Loko| =2aHd RiE
g} AnzArl gicty BEoslglent ABHY T
A4 Sk &7 flE4d8e] 28 Hox o4
glch. Falors"S A E5HSH 4o 2g d+7
t FabiAl Mg HEoRE T Fixst
AbaktA 7} glen o] gzt okl H& A
&3 Aslgo] Heka sheli, NealF'$ Fobz7
Well EGF receptor®] oke| ZF7lsle] glowl FH{
o] Erjal 3o} o|gl T2 GHSF dSel=
g2rata #Hafoz)] grSgakat dwige] gk To-
bukaits'e] S EEH7E o 23 DNAHGTAY H
A5 X A} oA S He| A4 v
ob2- #gA shfog Zslz] geor} vjwjedE
Hol= #H5 Awiedel Af 10%, A <l
o] o] wlujAE Heo|= AFE 50%eH HEA o
Fog skl slo] of| FHA ] FHESH
o] HEAE Fag o|lf FHE FHAE o] B
ubste] of s da] ko] DNARAHe| oyt HFH
o] alit7}l o] FolZ Hyl DNAw|Adeol sl
Fokel A REEs} F2 25 diZil DNAe]
W54 S Ho} HitErt GE4S oulf4 Hel
wlulEA S Heli A5} oA oMY Foky
717} Ta2l 75 oi7l] DNAoluwl4& Mel= 4
Tigl H5= olul4dal vlujs4E Kol F57F
ik HAEo|i T20|4el H5= il vlef+4dE



772 ojshe 2] ekEl 7] :ﬁ| 203 A6 % 1995

wolcha el glel ™t ek DNAe|uf4el o
o) A4t 22 B3hed wel PR el g
Holx| gtor} djujp4del ohEs] BS =# A
Balesl S5 ey Fokd HEE0 PEF
% SPFo| Z7lsln]’ ME4 Fold FHEZA Fel
Fr5el SPFEOL of Beb= wW3gk daakAlel sl
oA el =g glaATtele] slgbAded] ofs)
o] = DNAB|uwljpA S Kol EY hEe] A
o ayrg gl ASWEE Holog 43 Ha ol
gloll F o] HFHel 2871 7 asie]’™ DNAv] G
A8 Hol:= A5 SPF7} 10% o438l AL AE
o] le|qlH] o sew ohpia] gl B el
ol = paraffin blocks AEa}sd7] wifell SPFo
o gk 4 sensitivity7} oz A]sfEbA] goked
DNAwjAol] tHele]= =3|wh3 Rite7 JdET
SHp=0.006) Fok2] AH =7} P E5H(p=0.047) 1]
TA9 57 oluladgl FS5-Eot whekd.
pS3frd ke 1T A2 k3 region 1, band 3,
sub-band 1¢1 £ %] 2+ DNAS-#le} A EE4
W A EAE e ol Ay Z A 13
2] abgbel] ]z 3l Rbf-F bl §hol]l Foke]
FH2 25w g™ A4 =7lefl4 ps3e
gt ol g WEFE viAW Y AEE
Hol| Proftel= SFH = glort ME7 muagenic
agentel] =% post-translational modification2- 5
&) ps3e] ehHB} WAl Wel) EHgiel H3 sl
A p53-E DNAS] Aghsle] HEF71S G, phasesl]
A HEE FAAFoz2H HER solF &S
DNAE S48 A7 243 @ mfzby 44
Hel piie| a5 deloll 4] AE7F mumagenic agen
o] 2dEn] H4ule pNarl dlE Zasle] £
Tofl= ot wis s dog)H ok ps3f-Azte] u
A 3l s missense mutationod] 28] 2ofi}o
A W45 vlAgFel psachll & DNAS] #H g
a2 Fala g 31 welE ZA g gl
FRAE A W=Aseta ool olzte] 4
A HE:e] =y ol wilez HEE psichdE
A2 g psafrAiale] Sddule]s] «dits]e] gle
L} Zadme] o]¥ollE SV40e]Ll HPVZES DNA
viruses2] Wik} B4 HFFFAA2] QG4E
So| #4 psiell AUgto T psie] FeokefAE
2 wjgbgdsl A Qo sk psifH ate] Hiol
+= YA p4Fgd M gt Ed J[EEEE S A
MzpHe| 24 Fbgh, gk, =gl gl w4 Es)
vpatol, W FokE dAAlvla] olAle] Ao 2E ep4
Eokoll 4] ps3fAzte] wdlo] Hatwgld™ M o

a

i

T kel o|sidm Al Egtel il A4t 1991
Sidransky 5 o] 18] 2] whaabF 61%ell A ps3-HA A}
o] Fdwo]lEF DEsleicin Haapda ol
pS3q-abe] wiolrp whaglellA] sHEE = R E
g Az Wsela Sk o)y Ebs] o] FolA]
2 gliedl Foke] = Fiike wlg psas
o] oy AFE5E 4 e Fujimotod 'S Halay
Gahz|e] A8 Exe] £ Wright's "2 nied =23
g gag Filo =AEH RHEI} dErE
=dweld pi3fAAbe] wlErp Frbghebar Koavsp
devt B ool piiel]l ol oo == 343
eda Hil Ash grade 119] o2 50%, 12 of 2]
60%., 1¥V2] o|2] 538% 7} ck4vbs-8 Ho] =293
el W pSatE e el glelchp=0.861).
gk Foke] FAEF=e upE pSigtEge] gk o
& 4 Rl Fujimotod "8 SabgEEel By
ol 4 A4 whaeke] 8%, FHA4 aeke] 50%el
A pS3n-AEAte] gode]rt WA= HAH Bl
= Af4Y wakgdolld ps3fHale] Helrl o] wWel
whalgicl s abgl e Wright5"2 psiel g wig=
oA dq7a Ea4 sk 2%, JE4 9
Hol4d ulael 36%4] okdulsE Helcly Ha
sglck 2 dtell e Wr|Tagl 35 333%, Tigl
A% 40.0%, T2 o]4tel 5 68.0%ocl|4] pSicl] sl
okdub-L& He] Foke] AFE7 AETF psig
Wi o] Zolals okdE BHelond FAlEH 99
© 218 cHp=0.154).

HSP2- & Edeld dEdA-d Fa3t G895
she] cobekglk FelF o dl 3R Rlb=el] fwte] o
gAde] Skt swressthulA o] YFeo|p' ™, o 2
HSPT03} HSPO0 5= familiess intracellular protein
folding®} targetingsl] Fodgho 24 2Rzl =2]s
of =4 HEY chFE 47 = H8E T
el Aoz el . HSPTO  familysils
hsp70, hsx70, hsc70e]2}yz Helk Hrlzle] chefd
o] EE=d™ o|F hspT0e A4 Adzlol e
HaE5 A 22+ highly heat inducible proteine]™ hsx
70 =% quite heat inducible proeinS 2 A7)
whe} =A%) high basal levels Helch™™ hee70
T3kDag] FAleks 2 slightly heat inducible protein
S8 FA7] MEs W] G HESH "H 2
FEE wAsH® Q7 F5F M EF9 HOS-SLe
4 p53-hseT702] coimmunoprecipitationg ZHEEE o]
2% vkl murine, Y4re] mrali glgke] Fok4|
Hofl4 Fodwo|d] psid} hscT02] dibide] FHE
ola] Y, #H 22 HindsE"2 hsc?0e] <l



=¢lo| 2 32 : wtake] olsfgu] Ml Extell 4 psiche 2 hsc702] el I AT TTI

He|d ps3at HEsle] ps3-hsc70 complex§ 34
o g8 ZolHo|® p5io] wansforming capacitys
EatA He ez 4% v glct o] og
34 ZghE dide=24 B odFelA W25
o ojady =FEFH Biert oE55(p=0.000)
FoFe] 57 AETH(p=0.000) hsc702] HH& o]
glg)glA Zrlsiges 58 A4 4Fa JAEA
qhE7re] He)7} oA 3 hsc702] HbH ol
wE ApdE, AYE 9D AEE E4F TER 9
z42t AFE 55to] hsc700] HFe] oY HE
akol| 4 Eoka] A5 4 oFFAHe FEG 97
2 As" + glede Ad=Edn wi HA 42
F 64.3%7F hsc703} p53s] WY E He Fof
hsc702} ps3ate] Aol 41-& w3 ohea] <4
& EstolAE S 5 ggn e YxEA
okgtel ofjoll wi3bed = hscTOR} HEIF Z|H o] 8o
Solwie|d ps5le] transforming capacityel] Fhedd)=
chE #|#He] 8 ez AE gl

= =

HAE2 ubste] o|dm M EqhE oo ® ps3
b 9 hseT0ol ofgh W == HaE of g A3
sl AEAPAE Lol FAl FEL] W3S
o|elzl e oA =z|gH RIE, T4 HEE
u DNAwjFAE o ARE wlayessd oF3
T2 HEE i

1) pSiel ubHlE DNAd|wfFAIgl ollefl4 o wis
Aol el B} g2 glAl Frtele ekp=0016) =3
H EEE(p=0.861) W Foke] 3 E(p=0.154)2h=
Ars A 71 gledcl

2) hse702] WEe =HHH PHRErt i
(p=0.000) Eke] Hfo| AFTH(p=0.000) 22|l
Z7lslg oo DNav|u|AICl ofl7} o]uisAdel
G2k gl eglAl Frtebsl ekp=0.017).

3) hsc703} psie] whde] Uxg A4 FHaA| 42
ol = 27ed|(64.3%) & hsc702} p53e] AbTabA| 7} A
st 2ol glglent vl 92 fFELE
okz}o] vl@e] Ux|gE Ho]feltHp=0.059).

o)4ke] HE 2 psidl hse702] AEABAE WY
7Y od4g FaodHE FF3Y ¢ slsley
gy 8% =¥z gl A3 S Frhe] hscT0e]
ho] o|satu] HEg el 4 Foko F4F 4 oEFES
Aol o8 A7 ALH 4 g ez ARH
c}.

10.

11.

12.

a4 .2 #

. Tribukait B, Gustafson H, Espoti P. Ploidy and proli-

feration in human bladder tumors as measured by
flow cytometric DNA analysis and its relations to
histopathology and cytology. Cancer 1979; 45: 1743-
51.

. Gustafson H, Tribukait B. Characteriztion of bladder

carcinomas by flow DNA analysis. Eur Urol 1985; 11:
410-7.

. Chin JL, Huben RP, Nava E, Rostum YM, Greco GM,

Pontes JE, et al. Floweytometric DNA content in hu-
man bladder tumors and irrigation fluids, Cancer
1985; 56: 1677-81.

. Fossa 8D, Thorud E, Shoaib MC, Pettersen EQ. DNA

flow cytometry of cells obtained from old paraffin-
embedded specimens. A comparison with results of
scanming and asorption cytometry. A methodological
study. Pathol Res Pract 1986; 181: 200-5.

. Gustafson H, Tribukait B, Esposti PL. DNA patiern,

histological grade and multiplicity related to recur-
rence rate in superficial bladder tumors. Scan J Urol
Mephrol 1982; 15. 135-9.

. Gusmafeon H, Tribukait B, Esposti PL. DNA profile

and tumor progression in patients with superficial
bladder tumors. Urol Res 1982; 10: 13-8.

. Blomjous CEM, Schipper NW, Baak JPA, Van Galen

EM, De Voogi HI, Meyer CILM. Retrospective study
of prognostic importance of DNA flow cytometry of
urinary bladder carcinoma. ] Clin Pathol 1988; 41: 21-
5

. Chang F, Syrjnen 5, Kurvinen K, Syrjanen K. The p53

tumor suppressor gene as a common cellular target in
human carcinogenesis. Am J Gastroenterol 1993, B8:
174-86.

Eliyahu D, Raz A, Gruss P, Givol D, Oreu M. Par-
ticipation of p33 cellular tumor antigen in transfor-
mation of normal embryonic cells. Nature 1979, 312:
646-9.

Finaly CA, Hinds PW, Levine AJ. The p53 proto-
oncogene can act as a suppressor of transformation.
Cell 1989; 57: 1083-93,

Baker 5], Fearon ER, Nigro IM, Hamilton 3R, Prei-
singer AC, Jessup M, et al. Chromosome 17 deletion
and p53 gene mutations in colorectal carcinoma.
Science 1989; 244: 217-21.

Bartek J, Iggo R, Gannon J, Lane DP., Genetic and
immunchistochemical analysis of mutant p53 in hu-



13.

14.

17

18,

19,

20.

21.

22,

24.

774 gk alEE] 2] o & 203 & 63 1995

man breast cancer cell lines. Oncogene 1990, 5: 893-
9.

Camano J, Ruggeri B, Momiki 5, Sickler A, Zhang
8Y, Klein-Szanto AJP. Detection of p53 in primary
lung tumors and non-small cell lung carcinoma cell
lines. Am J Pathol 1991; 139: B39-45,

Hiyoshi H, Matsuno Y, Kato H, Shimosato ¥, Hiro-
hashi §. Clinicopathological significance of nuclear
accumulation of tumor suppressor gene p53 product
in primary lung cancer. Jpn ] Cancer Res 1992; 83
101-6.

. Iggo R, Gatter K, Bastrek J, Lane D, Harris AL. In-

creased expression of mutant forms of p53 oncogene
in primary lung cancer. Lancet 1990; 335: 673-9.
Hollstein M, Sidransky D, Vogelstein B, Harris CC.
p53 mutations in human cancers. Science 1991; 253:
49-53.

Sidransky D, Eschenbach AV, Tsai YC, Jones P. Sum-
merhays I, Marshall F, Pul M, et al. Identification of
P53 gene mutations in bladder cancers and urine sam-
ples. Science 1991; 252: 706-9.

Wright C, Mellon K, Johnstonal P, Lane DP, Harris
AL, Homme CHW, et al. Expression of mutant p53,
c-erbB-2 and the epidermal growth factor receptor in
transitional cell carcinoma of the human urinary blad-
der. Br J Cancer 1991; 63: 967-70,

Fujimoto K, Yamada Y, Okajima E, Kakioe T, Saski
H, Sugimura T, et al. Frequemt association of p53
gene mutation in invasive bladder cancer, Cancer Res
1992; 52: 1393-8.

Sarkis AS, Dalbagni G, Cordon-Cardo C, Zhang ZF,
Sheinfeld 1, Fair WR, et al. Nuclear overexpression
of p53 protein in transitional cell bladder carcinoma:
A marker for disease progression. J Natl Cancer Inst
1993; 85: 53-9.

Hunt C, Morimoto R. Conserved features of eukaryo-
tic hsp70 genes revealed by comparison with the nu-
cleotide sequence of human hsp70. Proc Natl Acad
Sci USA 1985; B2: 6455-6459.

Welch W), Feramisco JR. Nuclear and nucleolar loca-
lization of the 72,000-dalton heat shock protein in
heat shocked mammalian cells. ] Biol Chem 1984,
159: 4501-13.

. Welch WJ, Feramisco JR. Rapid purification of mam-

malian 70,000-dalton stress proteins: affinity of the
proteins for nucleotides. Mol Cell Biol 1985; 5: 1229-
7.

Pelham HR. Speculations on the functions of the major
heat shock and glucose-related proteins, Cell 1986;

25.

26.

27.

28.

30.

3L

32.

33

35.

36.

46: 959-61.

Kao HT, Capasso O, Heintz N, Nevines JR. Cell cycle
control of the human HSPTO gene: implications for
the role of a cellular EIA(-like function. Mol Cell
Biol 1985; 5: 628-33.

Wu BJ, Morimoto RI. Transcription of the human
hsp70 gene is induced by serum stimulation. Proc Natl
Acad Sci USA 1985, 82: 60704,

Ehrhart JC, Duthu A, Ullrich S, Appella E, May P.
Specific interaction between a subset of p53 protein
family and heat shock proteins hsp72/hsc73 in a
human ostcosarcoma cell line. Oncogene 1988; 3
595-603.

Finlay CA, Hinds PW, Tan TH, Eliahu D, Oren M,
Levine Al. Activating mutations for transformation by
p53 produce a gene product that forms an hse70-p53
complex with an altered half-life. Mol Cell Biol 1988,
8: 531-9.

. Sturzbecher HW, Addison C, Jenkins JR. Characteri-

zation of mutant pS3-hsp72(73 protein-protein com-
plexes by transient expression in monkey COS cells.
Mol Cell Biol 1988; 8: 3740-7.

Hinds PW, Finlay CA, Frey AB, Levine Al Immu-
nological evidence for the association of p53 with a
heat shock protein, hsc70, in p53-plus-ras-transformed
cell lines. Mol Cell Biol 1987, 2863-9.
Sturzbecher HW, Chumacov P, Welchi W], Jenkins
JR. Characterization of mutant p53 proteins bind
hsp72/73 cellular heat shock protein-related proteins
in SV4l-transformed monkey cells. Oncogene 1987,
1: 201-11.

Lehman TA, Bennett WP, Metcall RA, Welsh JA,
Ecker J, Modli RV, et al. p53 mutations, ras muia-
tions, and p33-heat shock 70 protein complexes in
human lung carcinoma cell lines, Cancer Res 1991;
51: 4090-6.

Lee CW, Lee ES, Choi H, Koh SK, Lee JM, Chai
SE, et al. Incidence estimation of genitourinary cancer
in Korea, J Kor Med Sci 1992; 7. 154-61.

. gbgE, o] 5. whe] Fok 200 F42] AW o

Fhuo)| i3 =] 1986; 27 451-T.

Green LF, Hanash KA, Farrow GM. Benign papilloma
or papillary carcinoma of the bladder. J Urol 1973;
110: 205-7.

Cutler 51, Heney NM, Friedell GH. Longitudinal study
of patients with bladder cancer: factors associated
with disease recurrence and progression. In:AUA
Monograph Bladder cancer Willims & Wilkins Co.
1982; 35-46.



37.

38.

39,

40,

41.

42.

43,

zo] 2| 391 : whate] o 4u AEFel A ps3ched U hsc70s) WHlel Wik dF 775

Catalona WJ. Practical utility of specific red cell adhe-
rence test in bladder cancer. Urology 1981; 18: 113-9.
Coon JS, Weinstein RS, Summers JL. Blood group
precursor  T-antigen expression in human urinary
bladder carcinoma. Am J Clin Pathol 1982, 77: 692-7.
Falor WH, Ward RM. Prognosis in early carcinoma
of the bladder based on chromosomal analysis. J Urol
1978; 119: 44-8.

Neal DE, Benette MK, Hall RR. Epidermal growth
factor receptors in human bladder cancer: comprisons
of invasive and superficial fumors, Lancet 1985; 1:
3o6-8. _

Murphy WM, Chandler RW, Trafford RM. Flow
cvtometry of deparaffinized nuclei compared o
histological grading for the pathological evaluation of
transitional cell carcinomas. J Urol 1986; 135: 694-7.
Coon IS, Schwartz D, Summers JL, Miller 111 AW,
Weinstein RS. Flow cytometric analysis of deparaffi-
nized nuclei in urinary bladder carcinoma. Compari-
son with cytogenetic analysis, Cancer 1986; 57 1594-
601.

De Vita R, Forte D, Maggi F, Eleuteri P, Di Silverio

45.

46.

47,

49,

F. Cellular DNA content and proliferative activity
evaluated by flow cylometry versus histopathological
and staging classifications in human bladder tumors.
Eur Urol 1991; 19: 65-73.

. Shaaban AA, Tribukait B, El-Bedeiwy A-FA. Predic-

tion of lymph node metastases in bladder carcinoma
with deoxyribonucleic acid flow cytometry. Urology
1990; 144: 884-7.

Harris CC, Hollstein M. Clinical implications of the
p33 tumor suppressor gene. N Engl J Med 1993; 329:
1318-27.

Zambetti GP, Levine AJ. A comparison of the biologic
activities of wild type and mutant p53. FASEB )]
1993, 7. B55-65.

Kaklamanis L, Gatter KC, Mortensen N, Baigrie RI,
Hervet A, Lanc DP, et al. p53 expression in colorectal
adenomas. Am J Pathol 1993; 142: 87-93,

. Cotran RS, Kumar V¥, Robbins S5L. Robbins pathologic

basis of discase. 5th, ed. Philadelphia: WB Saunders,
1994; 266-70.

Craig EA. Chaperones: Helpers along the pathways to
protein folding. Science 1993; 260: 19021-3,




