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Abstract In several tumour entities the immunohist ;
chemical detection of p53 has proved to be a predicmlémducuon
factor for the survival of the patients. In this study the eénowledge about predictive factors and the biological
fector wafl and the regulator mdmz2 responsible for tbRanges that take place during neoplasia forms the basis
inactivation of p53 were also determined in 156 tissé@r prevention, prognosis, and selection of the adequate
samples of primary squamous cell carcinomas in the atarapy. Tumour progression is a process characterized
cavity and oropharynx, their lymph node metastases, arydan imbalance of cell proliferation and apoptosis, both
the epithelium outside the invasively growing tumowf which are influenced by the shift of proto-oncogenes
from 107 patients. In this latter epithelium there wast@ oncogenes and deletion, mutation or functional inacti-
significant correlation between grade of dysplasia amdtion of tumour suppressor genes or of their products
staining for p53 R<0.01). In the dysplastic epithelium g6].
significant correlation between p53, wafl, and mdm2 P53, the product of the tumour suppressor geP&3
was shown R<0.05). Differences in the immunohistoiocalized on 17p13.1, has a central role in the control of
chemical staining between different blocks of the tumotlre cell cycle of cells bearing a sublethal damage within
tissue and also between primary tumours and their lyntplir genome: it arrests the cell cycle in the lajepase
node metastases were revealed in 11-44% of casesubhtit repair of the genomic damage or transference to ap-
there was no correlation with other variables, such @stosis occurs [6]. In this way, p53 maintains the integri-
formation of lymph node metastases. In contrast to tiyeof the genome, and it is called the “guardian of the ge-
conventional tumour grading and staging, no influencermdme” [17].
any of the variables determined on survival or recur- The effector molecule of p53 in the cell cycle is the
rence-free survival could be detected. It seems that plRi-type p53-activated fragment 1 (wafl) [6, 8]. For ac-
and associated factors are important in the early stagetivation of wafl the attachment of wild-type p53 homo-
cancerogenesis but not in further tumour progression aegtamers to specific binding sites in DNA is necessary
metastatic spread. [35, 36]. Dysfunction of p53 is due to deletion of or mu-
tation within theTP53 genes or inactivation of the p53
Key words Oral, squamous cell carcinoma - Tumour phosphoprotein itself. The product of the murine double
suppressor gene - Prognosis - Immunohistocher:istry minute 2 genenidm3 localized on 12q13—-ql4 causes
physiological inactivation of p53 in the cell by forming a
tight complex not only with wild-type but also with mu-
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[15]. Squamous cell cainomas of the @l cavity and

the oophaynx male up ony 1.5% of all malignant tu
mours of the human bad but the ate of incease in the
last two decades has been immensamey 10-15% g-

ery year [10]. The aim of this stugdwas to detenine the
influence of p53 on the outcome oftieats with oal

squamous cell caemoma, with due considation for the

interaction betveen p53, wfl, andmdmz2in tumour tis

sue lymph node metastases, andlapithelium outside
the tumour tissue

Materials and methods

One hunded and seen pdients sufering from a pimary squa
mous cell catinoma of the al casity and oophaynx without
distant metastases (MO)ve induded (Eble 1) [34]. Wwenty-four
paients were female (22.4%) and 83, male (77.6%heTaye dis
tribution followed a standalr distibution (Shairo-Wilk’s W est,
P<0.02) with a meange of 56.5 yars and a standdrdeviation of
10.5 yeass [32]. For 63 (70.8%) of the 89 pants with a eliable
history alcohol and tobaccobase vas knevn. Four pdients
(4.5%) detared tha they had neer smolked tut had dunk alce
hol; 18 pdients (20.2%) had smekl tut not dunk. Four (4.5%)
paients denied the use of both alcohol and tobacco. Alepts
had been #aed sugically with curative intention suppaed by an
adjuvant adiotheepy or chemotheapy depending on kinical indi-
caion [4]. The stging and gading and the highestage of ¢s-
plasia in the githelium outside the irasiely growing tumour ae
given for all paients in kg. 1 [29, 34].

During follow-up the subsequentetment of the paents was
not considezd; ony the lecurence-fee suvival and the swival
of the paients indpendeny of the cause of déa were quanti
fied. At the end of thedllow-up perod déda éout the deth of 56
(52.3%) pdients vere available. The mean dllow-up of the other
51 pdients (47.7%), \wether ae and still being monited or
lost to Dllow-up bebre their deth was knavn: this was 6.4 pars,
with a minimum of 2.9 yais and a maximm of 15.3 yars.

The specimens had beeoutinely fixed in ormalin after e-
section and embeléd in paaffin (Table 2). Following devaxing
and ehydrating of the sections of gm thickness dawn on Super
Frost/Plus slides (Mem, Braunstiweig, Gemary), a taget un
masking stp consisting in autdaving a 120°C Hr 20 min in
10 mM citric acid & pH 6.0 was perbrmed [28]. The pimary anti
bodies 6r immunohisto©iemisty were nmurine monotonal antt
bodies obtained yo Oncayene Science (Camidge, Mass.) [37].

They were incubaed in a dilution of 1:10 (p53 [Ab-6], OP43 andl

mdmz2 [Ab-1], OP46) and 1:20 @fl [Ab-1], OP64) in phosphe-

buffered saline (PBS)tgH 7.6 supplemented with 1% Wioe se

rum altumin for 30 min & room tempeature. The same Wbffer

without pimary antibody was @plied to ngative contols. The

further piocess s a biotin—sgptavidin standad procedue using
the Super Sensite Multilink Immunodetection System (Bio
Geng, San Ramon, USA).d¥ visualizaion of the imnunohisto

chemical eaction st Red TR/Nghtol AS-MX Phosphe (Sig

ma, St. Louis, Mo.) in 0.M Tris-buffer was usedand br coun

terstaining Mayers haemalum.

The imnunohistobemical eaction vas &aluaed using a mi
croscope a100-fold manification. In a cicumscibed tumour ar
ea the mmber of cell mdei shaving a positve imnmunohiste
chemical eaction in elaion to the total omber of 500 ndei
counted in edt case ws detemined and diided into thee thids
of reaction quantityThe deinition of a slight eaction vas estb-
lished as posie staining in less than one thiof the mdei, a
modegte reaction as posite staining in mae than one thé but
less than tw thirds of the mdei, and a sting eaction as posite
staining in moe than tve thirds of the mdei. Absent imnunohis
tochemical staining in all of theudei of the tumour tissue as
defined as neative. In adlition, the imnunohistobiemical eac

Table 1 Localizaions of the pimary squamous cell ceinomas

Floor of the mouth 62 57.9 %
Tongue 17 159 %
Manditular gngiva or nmucosa 12 11.2%
Orophagnx 10 9.3%
Buccal nucosa 3 28%
Maxillary gingiva or mucosa 3 2.8%
Staging pT 2:::; Staging pN
17 0pT3 :

W pT4 1
3 —

60

Grading G %
15

27

78

Epithelial
dysplasia

J0{no)
21 (mild)
m 2 {moderate)

21 B 3 (severe)

1"

14

15

Fig. 1 Steging and gading of the 107 peents sufering from a
squamous cell camoma in the al cavity or the oophaynx and
the highest tade of ¢splasia in the @thelium outside the &
sively growing tumour fom the 93 case®if which sud epithelium
was &ailable on the slide s

Table 2 Distribution of the cases yielding one or raadifferent
parmaffin blocks of the pimary squamous cell ceinomas and
comrespondingymph node metastas.2s

Paraffin blocks
of primary tumois

Paraffin blocks of ymph node metastases

None One Two
68 7 1

2 23 0 1

3 7 0 0

tion in the @ithelium outside the wrasively and gowing tumour
shaving the highest gde of ¢splasia vas noted

Stdistical anaysis of the suwrival of the péients was estimeed
by the poduct-limit method accaling to Kglan and Meier [16].
The multiple sample test used to comeatifferent goups of pa
tients was an gtension of Gehas’genenlized Wicoxon test [11].
First, a scoe was assigned to elacsuwvival time using Mante$
procedue [21]; net a Chi-squag value was computed based on
the sums dr eath goup of this sca A probability level of
P<0.05 vas egarded as stistically significant in all tests.

Results

Staining br p53 in the pithelium outside the irasve
growing tumour tissue @as aways limited to the basal-
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Fig. 2 Staining br p53 in the
epithelium outside the irasiely
growing tumour tissue as lim-
ited to the basal cell yer of
the githelium for the most
patt. When ony a pat of the
cell nudeus vas stained posi
tively for p53 in the tumour tis
sue it was alays the outer
less vell-differentiaed cell
layer of a tumour sand while
the inney more maure cells
were neative. Original magni-
fication, x10C:

Fig. 3 Immunohistotiemical
staining br mdm2 (and af1,
not shavn) was localized to the
prickle-cell and garular layer
of the githelium, leaing the
basal-cell lger free In the tu
mour tissue fom the imnuno-
histocdhemical stainingdr
mdm2 (and wfl, not shan)
shaved a contasting p&em to
that for p53. Oiginal magnifi-
cation, x10C:

cell layer of the eithelium (Ag. 2). In contast, the im Table3 A significant corelation (P<0.01) was bund betveen
munohistotiemical stainingdr wafl and mdm2 as lo  grade of gsplasia and imemohistotiemical stainingdr p53 in
calized to the fckle-cell and garular layer of the @i- }L‘Sag’ijzhl}?"‘:&ﬁ]h“t’hnnglgﬂe highest gde of gsplasia outside the
thelium, leaing the basal-cell ker free (Fg. 3). The 9 9

epithelium was stained positely for p53 in 30.2% of the Epithelial d/splasia p53-n@ative  p53-positvte  Sum
cases without ybsplasia, in 51.7% of the cases with mild

or modeste dysplasia, and in 72.7% of the cases with s Er“n‘il) ) 3; 13 ig
vere dysplasia aithe aea of the pithelium shaving the 5 imodeste) 7 7 14
highest gade of gsplasia. Tius thee is a signitant 3 (seere) 3 8 11
correldion between gade of ¢splasia and stainingof g, 54 39 93

p53 (Mann-Whitney U test P<0.01; dble 3) [20]. This
comelaion was missing dér wafl, shaving positve re-
sults in 79.3% of the cases withouysg@lasia, 75.9%
with mild or modeate dysplasia, and 90.9% withwme (94.4%) br wafl, and in 78 cases (72.9%)rfmdm2
dysplasia. Br mdm2 thee were positve results in 67.9% (Fig. 4). When ony a pat of the cell mdei was stained
of the cases withoutydplasia, 75.9% with mild or med positively for p53 it was alays the outerless vell-dif-
erate dysplasia, and 81.8% with\ssre dysplasia. ferentiged cell lgyer of a tumour sémd whereas the in
Immunohistobiemical staining ws positte in 54 ner, more mdure cells vere neyative (Fg. 2). Immuno-
cases (50.5%) of nary tumouss for p53, in 101 caseshistochemical staining dr wafl and mdm2 shweed a
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Fig. 4 Immunohistotiemical staining &s positve in 54 cases
(50.5%) of pmary tumous for p53, in 101 cases (94.4%)rf
wafl, and in 78 cases (72.9%y fmdm:

contasting p&tem compaed with p53 (kg. 3). Of 31
cases with ma than one paifin block available, differ-
ences in theaaction intensity betaen distinct sites of ¢
primary tumour as a sign of hetweneity were detect
able in 4 cases (12.9%pff p53 and 6 cases (19.4%y f
eat of wafl and mdm2. Aegaction quantitydr p53 dif
fering between the gmary tumour and ayimph node
metastasis &m it was seen in ogll (11.1%) of 9 case:
usale for this compason. Hee, the pimary tumour
was ngative while in the ymph node metastasis a mo
erate immunohistobiemical eaction 6r p53 vas visibbe.
For wafl thee were 2 cases (22.2%) andrfmdm2 4
cases (44.4%) thashaved difering reaction intensity
The shift of eaction intensity sim the pimary tumour
to the corespondingymph node metastasisaw equalif
distributed in both diections concering both \arables.
No differences were found betveen sparte lymph node
metastases of the samdipat.

In nomal epithelium without ¢gsplasia a signi¢ant
correlaion between the eaction intensity dr p53 com
pared with mdm2 P<0.05) and ér wafl compaed with
mdm2 P<0.02) was olvious. There was no associmn
between the eactions ér p53 and wafl. In the gsplastic
epithelium outside the irasively growing tumour a posi
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Fig. 5 Staging as pT and pN andading as G a signifcant pe-
dictive factoss for suwival of the 107 pients with squamous cell
carcinomas in the @l cavity or the oophaynx

wafl, and mdm2 alldiled to be pedictive for either
characteistic (Hg. 6).

tive corelaion between all thee \ariables was bund
(P<0.05). In squamous cell @noma tissue an associa
tion between the eaction intensity dr p53 compagd
with mdm2 P=0.02) and ér wafl compaed with mdm2
(P<0.01) vas also dund A relaionship betveen the &
actions or p53 and wfl was missingas in nomal epi-
thelium. There was no associen of these ariables with
staging and gading of the tumow:

Both staying as pT and pN andrading as G mved
to be signiicant pedictos of the swival (P<0.01) and
recurence-fee suvival (P<0.02) of the ptents (Rg. 5).
In contiast, the immnohistobemical eactions ér p53,

Discussion

The rumeious studies on the detection of p53 in tumour

entities ae based on thanidings tha p53 has a cerdf
role in the egulaion of the cell gcle of cells bedng a
subethal damge within their gnome and thait be
comes detectde by means of immanohistobemisty if
it accunulates in the cell ndeus [3, 13, 19, 37].
Unfortunaely, the assoctioon between loss of func
tion of p53 and accuuatation in the cell mdei may be
disrupted in some conditions [3, 14, 39]p&t from
technical faults, sub as in@propriate tissue handling
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Fig. 6 The immunohistobemical eaction br p53, vafl, and
mdm?2 filed to pedict suvival of the péients accading to Ka
plan and Meie:

false-ngative results obtained with the immohiste
chemical method mabe caused b a deletion of the
TP53 alleles or a nonsense utation leading to an
abridged nonstailized phosphomtein [3, 39]. Rlse-
positive results canesult fom an incease of the sensi
tivity of the imnmunohistotiemisty, so tha physiological
amounts of p53 will be detected ooirfin an up-egulation
of p53 causedybthe influence of ngae to the cellular
genome [3, 14], coesponding to the pisiological regu-
lation stailizing the phosphopmtein p53 ly changng
the dgree of phosphgtation. Similaty, a linkage to
sudh viral proteins as the lge T-antigen from SV40 vi
rus and the E1B antég from adenwirus type 5 mg
lead to sthilization and accumlation of p53 [14, 36].
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The immunohistotiemical detection of p53,ven in
conjunction with the pysiological efector molecule
wafl and the angonist mdmz2, is not, on itsam, sufi-
cient to eveal nutaions within the TP53 gne but does
allow an insight into the egulaory medanisms [22].
The method isapid and tieg, and as a ftiner adan
tage it offers the option of assigning thesults to def
nite aeas in the tissuéhe immunohistobiemical poce
dure in our stugl acieved rliable results compable
with those of edier investigations [2, 5, 18, 22, 26, 30,
33, 38].

In the egithelium outside the irasively growing tu-
mour, less than one thdrof the analsable cases without
dysplasia vere stained posiiely for p53 in the cell o
clei. Mdm2 and wafl were discenible mote often. he
arrangement of the stainingpf p53 in the basal-cellya
er containing the less ell-differentigded cells and dr
wafl and mdmz2 in the kle-cell and garular layer of
the eithelium containing the mer mdure cells vas
striking. For wafl the inceased ®pression in senescent
cells compaed with young cells is commonl estd-
lished leading to the alteetive designion of senescent
cell-deived inhibitor 1 [6, 23, 27]. \Nereas the fer-
ential accumlation of p53 in the basal and phasal cell
layers of squamous cellpé&helium, indicding an in
volvement in theagulaion of cell diferentidion, is also
well known [22, 23], estiction of the detection of
mdm2 to sumbasal cell Igers of the oal epithelium is
different from the situion seen in the namal human
skin [7]. Apatt from this intaepithelial pdtem, thee was
a signifcant positve corelaion between the gpression
of p53 and its angonist mdm2. As p53 is oplone of
the egulaors of wafl, the lak of relaionship betveen
p53 and wafl is pobadly due to the infience of gto-
kines linking to the pllet-deived gowth factor ecep-
tor, the fbroblast gowth factor eceptor, and the pider
mal gowth factor eceptor, inducing vafl [6, 23, 24].

In the d/splastic eithelium outside the irasively
growing tumour tissuep53 vas signiicantly more fre-
quently discenible, dgpending on themgde of ¢gsplasia.
One &plandion for this could be mer frequent danmge
to the ggnome in the ysplastic than in the noval gi-
thelium [3, 14] and upegulaion of p53 coresponding
to the plysiological role of p53 as gudian of the g
nome [17]. In adition, in the gsplastic pithelium thee
was a signitant corelation between all thee \ariables:
p53, wafl, and mdm2, a sign not gniha the elation-
ship betveen p53 and mdm2 functions ysiologically
but also thathe induction of wfl by p53 pedomindes
over other egulaory medanisms.

About half of the cases of squamous celcoamas
were stained positely or negatively for p53, espectie-
ly. When ony a pat of the cell mdei was stained posi
tively for p53 in a cicumscibed tumour aga, it vas al
ways the outerless diferentiged cell lger of a tumour
strand whereas the innemore madure cells vere neya-

Nevertheless, in this case the loss of function of p53tige. These ihdings ae equvalent to the situson in the

associted with a positie immunohistotiemical esult
equialent to a missenseutaion.

epithelium. Similaty, immunohistotiemical stainingdr
wafl and mdm2 was aWays localizd to the innermore
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mature cells. Betwen the imranohisto©iemical detec
tion of p53 and mdm2 a posiéi corelaion was shwv; a
comrelation was laking between p53 and afl. One pos
sible explandion is tha immunohistotiemicaly detect
able p53 in squamous cell @nomas is enched aving

to a mutation in TP53, so thathe function of inducing
wafl is lost [31, 36]. In compison, &en in the case of a
missense mitetion within the bur hotspots p53 should g

be @dle to bind and a least in the case of autaion
within exon 8 of TP53 to inducemdm?2[1, 25].

In 12.9% of the cases stlita for the assessment ofl0-
hetepgeneity within the tumour tissualifferences be ;4

tween \arious Hocks of the pimary tumour were found

for p53. The popottion of cases with dierences vas 12.

greder for wafl and mdm2. At least in gdar theseihd-
ings sugest nultifocal cancesgenesis in the at and
orophagngeal nucosa, though therwere also difer-

ences beteen pimary tumous and caresponding 13.
lymph node metastases. On the one h#rese could be

caused P a dhang in the a&pression of p53, afl, and

mdm2 duing tumour diseaseespecialf in the pocess 14

of metasttic spread; on the othethe possility cannot
be wled out thahere pimary different cell ¢dones vere

available, which could not hee been detected in theipr 1°:
16.

mary tumous by means of these immmohistobiemical
techniques.
In summay, corelaion between the immanohiste

chemical detection of p53 in theithelium outside the

invasiely growing tumour and the coesponding tpde
of dysplasia is a sign thachangs in the eguldion of
p53 ae ealy events in the cancegenesis of al squa
mous cell catinomas [33]. Tie stée of pression of
p53 is impotant in pemalignant lesions of the arand
orophagngeal nucosa, ht is not useful in deterining
the piognosis of ptents sufering from an iwvasively
growing cacinoma. lwestigations conceming other tu
mour entities gve contasting esults, sugesting tha
mutations within TP53are lae in their oncgenesis [12,
15]. Ead tumour entity mst be consided s@arately.
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