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TMEPIAHWH: To akavBokuttapikd kapkivwua Tou oto-
patog (AKS) eivar amd ta mo diadedopéva mayKoopiwg.
H evepyoroinon tng oikovéveiag MAPK, 18iaftepa tng
eEwkuttapikd pubuildpevng kivdong (extracellular-sig-
nal-regulated kinase ERK) pe pwopopuliwon avagépetal
w¢ Sefking avdmugng kakorBeiag o SiIdQopeg veoTAa-
ofeq. 2komdg TG mapouoag PEAETNG efval n TToooTIKA
meplypagr) tou Babpol puwopwpulinwong g ERK oto
AKZ. AocBeveic kar pgbodog: Xpnoipomoronke éva
olvolo 48 Serypdtwv AKS oe mapagivn, ota omoia éyive
QVOOOICTOXNUIKA XPWoN HE HOVOKAWVIKG  aviiowpa
phospho-p44/42MAPK. >av opdda eAéyxou xpnoipo-
moiBnkav 10 Sefypata BAevoydvou amd tnv omobo-
yop@ia mepioxr) aoBeviv Tou unoPAriBnkav oe eEaywyry
eykheiotou 3ou yoppiou. H pwopwpuhiwon ERK mpoo-
dlopiotnke pe Seiktn tthomoinong (LI). 2t ouvéxeia
€YIVE OUOXEeTIONAG Tou LI pe khivikorraBoAoyikég mapa-
petpous. ArmoteAéouara: H ERK Atav avixveloiun oe
Ohe¢ g mepmmwoelg AKY, aMd dxi otnv apvntiki
opdda eréyxou. H péon tthomoinon LI rjtav 35.17%.
Qotdoo Sev ummpxe otauotikd onuavkr diagopd avd-
peoa oty ERK kar tig kAivikommaBohoyikég petaBAnteg
ektdg amd to euro (p<0.01) 2uurépaoua: AsixBnke St
n pPERK (pwogopuhwuévn ERK) eivar dektng Siapopo-
moinong tou dykou. [Ndvtwg dev umrjpxe cuoxétion avd-
peoa ot ewopopuliwon tng ERK kar khivikorraBoloyi-
KéG mapapérpoug tou AKY. Ta amotedéopata mbavag
urodeikviouv 6T n pERK éxel pdho otnv kapkivoyévean
aM\d 6xi otnv e&ENIEN TG kakorBelag n omofa au&dver
coPapdtnta tou AKZ.

AEZEIX KAEIAIA: AxavBokuttapikéd kapkivopa otd-
patog, MAPK| pERK| mpdyvwon

SUMMARY: Oral squamous cell carcinoma (OSCC) has
been one of the most common cancers world-wide.
Activation of MAPK family, in particular extracellular-sig-
nal-regulated kinase ERK by phosphorylation has been
reported to be the indicator for the malignant prolifera-
tion in various malignancies. The aim of the present study
was to determine quantitatively the degree of ERK phos-
phorylation in OSCC.

Patients and Methods: A total of 48 paraffin embedded
OSCC samples was retrieved. Immunohistochemical
staining was done using monoclonal antibody phospho-
p44/42MAPK. 10 samples taken from retromolar area of
otherwise healthy patients who underwent to impacted
third molar surgery were used as controls. Samples were
taken during the surgery. The ERK phosphorylation was
detected using labelling index (LI). Subsequent correla-
tion of LI with clinico-pathological parameters was per-
formed. Resulfts: ERK was detectable in all the OSCC
cases, not in negative controls. The mean LI was 35.17%.
However, there was no statistically significant difference
between ERK activation and clinico-pathological variables
except gender (p<0.01).

Conclusion: It was determined that pERK (phosphorylat-
ed ERK) is indicating clearly tumour differentiation.
Nevertheless, there was no correlation between the ERK
phosphorylation and clinico-pathological parameters of
OSCC. Thus, results may suggest pERK has got a role in
oral carcinogenesis but no role during the progression of
malignant proliferation which increases the severity in
OSCC.
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EIZAITQrH

To akavBokuttapikd kapkivwpa tou otdpatog (AKY)
efval and toug mo S1adedopévous Kapkivoug Tiayko-
Opiwg, pe oxeddv KataoTEOQIKr) TTEAYVWON, Tapd v
Umap&n mpoxwpnpévwy peBddwy mpwipng didyvwong.
Auté @aivetal va ogeihetal oe dUo Pacikég artieg mou
efval n avdrmuén mediou kapkivoyéveong Kai n tuxaia
Tapouoia kuttdpwy ota 4pIa TG XEIPOUPYIKAG EKTO-
HAG TTou TIPOoKaAoUV TTEPIOXIKN uttotpor Heta&l 4.3%
kar 30% (Slaughter, 1953).

H mo amoteAeopatikry mpooéyyion yia va eheyxBolv
Sidgpopor tinor kapkivou, otav autol epgpaviofolyv
efval o Tepioplopdg Toug otn B€on MPWING EPPAvVIong
e Tpwtoyevr) MEOANYN Kai pebddoug éykaipng did-
yvwong. INapd tg mpoddoug otoug Tpdmoug padikou
eNéyxOU Kal oTnv Texvohoyia ameikdviong Kabwg Kai
OTNV TIPOOTTEAACH O€ ITPIKO TTIPOOWTTIKS TIPWTORA0-
HIag uyeiag, éva onpavtikd mocootd acbevwv TIapou-
oldlovtal Pe TIPOXWPENHEVO KAPKVO TOU OTOHATOG.
EmmAéov ta kAivikd onpeia kar oupmtwpata Tou Kapki-
VOU TOU OTOHATOq eival un €18Ikd Kar ouyxéovial [e
dMeg Koivég mabrioeig (Kademani, 2007). H Bioxnpikn
006¢ MAPK/ERK eivar pia 086¢ umodoxnig orjuatog
TIoU evepyoTToleital and T Qwogopuliwon g e&w-
kuttdpia pubuiCdpevng kivdong ERK. Eivar pia mepi-
mAokn Proxnuik 066G NG omolag duwe n didomacn
efval yvwotd ot eival kovr) og ToAMoUG TUTouG KapKi-
vou. 2UVenwg n evepyoroinon tg ERK oto AKX kai o
OUOXETIOPOG NG HE TIG KAIVIKOTTABOAOYKEG TIapapé-
Tpoug MBavwg va mAnpel TG TPoodOKIEG yia €heyxo
uPnAou emmédou edv xpnoiporoinBel oav PloAoyikdg
f diayvwotikdg Selictng (Orton kar ouv. 2005). H ERK
fj to khaoikd MAPK 16n avagépetar 6t maiCouv pdro
otn PUBPIoN SIaPOPWV KUTTAPIKWY AETOUPYIWY, OTTWG
n ékppaocn yovidiwv, n pitwon, n dilagoporoinon kai n
kuttapikr empiwon (Pearson kar ouv. 2001) o didgpo-
POUG TUTIOUG KAPKIVOU OMWwG O Hn MIKPOKUTIAPIKOG
kapkivog Tou miveupova (Vicent kai ouv. 2004), o kap-
kivog tou paotou (Rudolph kai ouv. 1999), o akavBo-
KUTTAPIKOG KAPKIVOG TNG KEPAAAG Kal TOU TPAxrAou
(Vairaktaris kar ouv. 2008).

2komdg NG TTapoUoas HEAETNG eival n avixveuon tng
petaPolric otn pwopopulinwon g ERK oe Sefypata
AK> epBuBiopéva oe mapagivn, pe avooolotoxnueia
Kal JE TN XPron HOVOKAWVIKOV avTiowudtwy phospho-
p44/42MAPK wote va Sieukpiviotel edv undpxel otat-
OTIKr) ouoxétion avdpeod otnv evepyoroinon tng ERK
Kal ta kAvikormaBoloyikd eupripata tou AKX karl va
a&lohoynBel n kakonBeia kabuwg kai n Baputntd e H
avdhuon €yive TTOOOTIKG KAl 0T CUVEXEID OUOXETIOTN-
KE JE TO 10TOAOYIKO OTAdIO, TNV KAIVIKF) KaTdoTaor), To
@UAO kal TNV nAIKia twv aoBevav pe AKZ.

Mollaoglul N. et al.

INTRODUCTION

Oral squamous cell carcinoma (OSCC) has been one
of the most common cancers world-wide with a quite
deleterious prognosis in spite of the existence of
advanced early diagnostic techniques. This might be
due to two main reasons which are the exhibition of
field cancerization and occult cancer cells around
tumour margins following the operation, which may
cause a regional recurrence in between 4.3% to 30%
(Slaughter, 1953).

The most effective approach to control different types
of cancer is to prevent it when it occurs in the first
place using primary prevention and early detection
methods. Despite the advances in screening tools,
imaging technology, and access to primary care physi-
cians, there are still considerable percentages of
patients who present advanced-stage of oral cancer. In
addition, clinical signs and symptoms of oral cancer
might have been nonspecific and can be mistaken by
other common ailments (Kademani, 2007). The
MAPK/ERK pathway is a signal transduction pathway.
This pathway is activated by the phosphorylation of
ERK. It is a very complex pathway; however, disruption
of it is known to be common in several different types
of cancer. Therefore, it is assumed that ERK activation
in OSCC and its correlation by the clinico-pathological
parameters may full fill the expectations of advanced
screening in particular when used as a biomarker or
diagnostic marker (Orton et al 2005). ERK or classical
MAPK have already been reported to play a role in reg-
ulation of various cellular activities, such as gene expres-
sion, mitosis, differentiation, and cell survival / apopto-
sis (Pearson et al. 2001) in several cancer types such as
non-small-cell lung cancer (Vicent et al. 2004), breast
cancer (Rudolph et al. 1999), head and neck squamous
cancer (Vairaktaris et al. 2008).

The aim of the present study is to investigate the alter-
ation of ERK phosphorylation on paraffin embedded
OSCC samples by immunohistochemistry using mono-
clonal antibody phospho-p44/42MAPK in order to
determine if there is any statistical correlation between
the ERK activation and clinico-pathological findings of
OSCC to assess malignancy and also the level of its
severity. The analysis was performed quantitatively and
then related to tumour stage, lymph node stage,
histopathological grading, clinical status, gender and age
of OSCC patients.

PATIENTS AND METHODS

Sample selection was performed among primary
OSCC cases, which were diagnosed between January
[, 1996 and December 31, 1999 at the University of
Erlangen, Department of Pathology. Paraffin-embedded
tumor samples of 48 patients with primary OSCC were
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AXOENEIX KAl ME©OOAOX

H ouMoyn twv Selypdtwy €yive amod mepmmwoel aobe-
vav pe mpwtomadn AKX mou Siayviotnkav and Ing
lavouapiou 1996 kai péxpr 3 Ing AexepBpiou 1999 oto
TpApa  lotommaBoloyiag tou [Mavemotnuiou Ttou
Erlangen. Aefypata dykwv og umAdk mapaepivng amo 48
aoBevelc pe mpwromabég AKX ouMéxtnkav petd amd
éykplion g Emrpormg BionBikrg tou Mavemotnuiou
tou Erlangen g [leppaviag. Acbevelg pe 10topikd
AMnG KakorBeiag avoooloyIkéG dIaTapaxég ry avooo-
kataotohry e€aipébnrkav amd tn perétn. H Beparneia
Twv aoBeviv TTou TeENIKA éyivav amodektol Atav n Y-
PNG EKTOW TOU OYKOU Kal N PETEYXEIPNTIKY XN HeIoBe-
pareia ry/kar aktvoBepareia. MNa tn otatotikr avdiuon
N NAikia, To @UAo To péyeBog Tou GyKou, N TIEPIOXIKN
Aeeadevikr HETAOTAON Kal N I0TOAOYIKY oTadiomnoinon
olpgwva pe ta kpitrjpia tou MNaykdopiou Opyaviouou
Yyeiag (M1OY, 1988) ouMéxtnkav amdé to Cancer
Center tou [Navemotnpiou Erlangen-Nuremberg. ‘OAa
Ta TAAKAKIA TIOU €iXav XPwHUATIoTel e aIpatoUAivn-
nwoivn emavektpiBnkav pIKpookoTkd kai BaBpoAo-
yABnkav olpgwva pe ta standards tng dieBvoig ta-
vopnong twv oykwv tou MOY.

Avoooictoxnpeia

H ewopopulinvon tou ERK avaAibnke pe avoooioto-
xnuikr peBodo. Eyivav topég 2-4 xiNlootd pe PIKpoTo-
po (Leica microsystems, Heidelberg, Germany) amé
Selypata Sykwv Tou rjtav JOVIHOTIOINPEVA [E POPa-
Aivn kar epgBuBiopéva og mapagivn. Autég tomoBetron-
Kav o€ TAGKAKIA €TTEEEPYAOPEVA E OPYAVIKO OIAAVIO
kal oteyvwbnkav ohoviktia otoug 55°C. O efeibikeu-
HEVOG eVIOTTIONOG aviiyovou (epitop) amokataotdBnke
pe enmwaon Ttwv slides pe didhupa avdktnong otdxou
(Citrate Buffer, pH 6.0) otoug 100°C kai og udatdrou-
tp0 via 10", H avooavtidpaon mpayuatomoifbnke pe
avtiowpa ewopopuliwpévou p44/42 MAPK (Sidhuon
[:100 og TBS, Cell Signaling Technology, Inc, Denver,
USA) via pia wpa oe Beppokpacia dwyatiou. Ma va
arogeuxBel n un e1dikr} olUvoeon Tou aVTIoWUATOG Kal
Tou oupmAéypatog ABC otnv ouykekpipévn Topn, td
TAakdkia emwdoBnkav kar TdNi pe diaAipata aPidivng
ka Piotivng kabwg kai pe opd katoikag yia 307
(X0590, DAKO). la v moiotikr| kai mocotikr avaiu-
on g ewopopuliwong TG ERK xpnoipomom®nke n
pEBodog tou oupmAéypatog umepoeidiou tng apidi-
vneG-Protivng (ABC-POX). H evepyoroinon tg ERK
avixveUovav pe VEa EMwaocn twv mAakidiwv pe adidiu-
10 povokhwvikd 1gG avtiowpa kovikhwv (og didhuon
1:1250 oe TBS). MNpokeiyévou va yivouv emmiéov xpw-
patoypagikég dokipaoleg éyive véa emwaon pe ou-
pmmoko  umepo&eiddong aPidivng-Piotivng pe xpaiva
(8ikotujdovo otaupavBeég) yia 30 (StreptABCom-
plex / HRP, K0377, DAKO). Zav xpwpoydvo xpnaoiyo-
moiiBnke via 18" n apivo-aiBul-kapPaloin (“AECH"
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retrieved after approval by the Ethical Committee of
the University of Erlangen, Germany. Patients who had
a history of other malignancies, immune disorders or
immunosuppression were excluded. Their therapy
included curative intent, curative tumour (R0), and pre-
operative and postoperative radiotherapy/radioche-
motherapy. For statistical analysis, age, gender, tumour
size, regional lymph node metastasis, and histopatho-
logic grading according to the World Health Orga-
nisation (WHO) criteria (World Health Organisation
1988) were obtained from the Cancer Center of the
University of Erlangen-Nuremberg. All the haema-
toxylin-eosin (H&E) stained slides were re-evaluated
under light microscope and scored according to the
standard criteria of WHO intemational histological
classification of tumors.

Immunohistochemistry

Phosphorylation of ERK was analyzed using immuno-
histochemistry (IHC) method. Sections were cut 2—4
pm  thick from formalin-fixed, paraffin-embedded
tumour specimens using a microtome (Leica microsys-
tems, Heidelberg, Germany), mounted on silanized
slides, and dried overnight at 55°C. Epitop was restored
by incubation of the slides with target retrieval solution
(Citrate Buffer, pH 6.0) at 100°C in a water bath for
[Omin. Immunoreactivity was done with an antibody of
phosphor-p44/42 MAPK (I:100 dilutions in TBS, Cell
Signaling Technology, Inc, Denver USA) for one hour in
room temperature. To prevent non-specific binding of
the secondary antibody and the ABComplex with the
tissue section, the slides were subsequently incubated
with avidin and biotin solutions for 30min (X0590,
DAKO) as well as with goat serum for 30min (X0902,
DAKO). For qualitative and quantitative analysis of ERK
phosphorylation, the avidin-biotin peroxidase complex
(ABC-POX) method was used. ERK activation was
detected by incubation of the slides with the undiluted
monoclonal rabbit-IgG antibody (dilution 1:250 in TBS).
To provide subsequent chromogenic assay, incubation
was carried out with avidin-biotin/horseraddish-peroxi-
dase complex for 30min (StreptABComplex/ HRP,
KO377, DAKO). The amino ethyl carbazole (AEC) was
used for 18min as a chromogen (“AEC+" Substrate-
Chromogen System, K3469, DAKO). The sections
were counterstained with Mayer's H&E, cleared and
mounted (52020, DAKO). All samples were accompa-
nied by negative and also positive controls sampled
from colon cancer.

Qualitative and quantitative analysis

Slides were examined qualitatively under a bright-field
microscope (Axioskop, Zeiss, Oberkochen, Germany)
with X5, X10 and X20 magnification for changes in the
extent and localization of ERK phosphorylation. This



124

Substrate-Chromogen System, K3469, DAKO). ‘Eyive
XpWwon Twv Topwv Je Mayer's H kai E, kaBapiopdg kai
otepgwon. OAa ta delypata ouvodelovtav amd apvn-
TKkd kal Beukd Sefypata eéyxou, amd kapkivo tou
TIAX€0G EVIEPOU.

Moiotikr kai moocotikr avdAuon

Ta mhakidia (slides) e€etdotnkav molotikd pe piKpo-
okdémo euwtevou Tediou (Axioskop, Zeiss, Oberko-
chen, Germany) oe peyeBivoeig X5, X10 kar X20 yia
aMavég otnv éktaon Kai tn B€on G ewopopuNiwong
¢ ERK. Ta euprjpata kataypdenkav kar ouykpiBnkav
pe ta Sefypata eléyxou. la v moootkomonon g
pwopopuliwong pe ERK o &eiktng tthomoinong LI
EKPPATTNKE 0av Adyog Twv Betikd ekppalOpevwy KUT-
TdpwV TTPOG TO OUVOAO TwV KUTTApwV avd otrtikd medio
(pERK-Li). Tautd xpnorigoroiiBnke to ortkd medio
0oav €va OUOTNUATIKA TUXdloToindévo  uttodelypa
(Arends kar Whllie, 1991). Tia k&Be topr| and éva Sefy-
pa tpia orukd media ameikoviotnkav NAEKTPoVIKA e
pia kdpepa CCD (Axiocam, Zeiss) kai To mpoOypapua
Axiovision 3.1 (Zeiss). H katapérpnon yivotav e exti-
pnon 300450 kuttdpwv katd péoco Opo avd ormukod
medio, €101 WOTe O OUVOAIKOG apIBPGG KUTTdPWY TToU
Katapetpouvtav ota Tpia orukd media avd topn rtav
900+ 150. H katapérpnon yivétav and tov idio epeu-
vnt). H kataypaery yivdétav pe Bdon v xpwon tou
mupriva. To KPITAPIo yIa TO XAPAKINPEIOKO KUTIApwY
w¢ Betikd xpwpatopévwy Atav n apousia piag kaba-
PrG kuttapikig SOoPAG HE €va TTUPrVa EPQAvRG Xpw-
HATIOPEVO PE TNV EIBIKK) XPWOTIKA. TUXOV XpwHaTiopdg
TOU KUTTAPOTAAONATOG 1 TNG e§wkuTtdpiag ouoiag dev
a&loloyouvtav (Rudolph et al. 1999).

2tatioTtikr avaiuon

Ta otoixeia and to Seiktn Tthomoinong LI kataypden-
Kav Pe T xprion tou péoou opou kai TG SD. To test
Kolmogoroff-Smimoff xpnoipomoiiBnke via va ehey-
x0¢fl n kavovikr katavopr] (Eik. 1) To Mann-Whitney U
test xpnoipomoiBnke yia To ouoxetiopd NG NAIKiag
kal Tou @uAou pe to Sefktn LI Téhog, to Kruskal-Wallis
test xpnolpoToIBNKeE yiIa OUOXETIOPS Twv TTAPapé-
TpwV Tagvounong Tou Aykou, TNG KAtdotaong Twv Aep-
@adévwv kal g iotoraboloyikrg diapoporoinong e
to Oeiktn LI, pe to mpdypappa otatiotkrg emegepya-
ofag Minitab I5.1 (Minitab Inc. USA).

AMNOTEAEXMATA

Afebnkav 48 defypata AKS oe pmAdk mapagivng. H
oelpd Twv acBeviv mepieAdpuPave 41 davdpeg kar 7
yuvaikec. Agv avaktibnkav dpwg Oheg ol kKhvikorabo-
Aoyikég Tapdpetpol 1ot rtav xwpig otadlomoinon A
xwpiG kataypaer. H nAikia twv aoBevav katd tn did-

Mollaoglul N. et al.

was determined descriptively and compared with the
controls. For quantification of ERK phosphorylation, the
label index (LI) was determined as ratio of positively
expressing cells and total number of cells per visual field
(pERK-Li). For this, randomized systematic sub-sam-
pling was used (Arends and Wyllie 1991). Three visual
fields per section for each sample were digitized with
X20 magnification using a CCD camera (Axiocam,
Zeiss) and the program Axiovision 3.1 (Zeiss).
Counting was carried out evaluating 300£50 cells
median per visual field so that the overall number of
evaluated cells with three visual fields per section was
900+ 150 cells. The evaluation was carried out by the
same examiner. Analysis and records of pERK-Li was
done according to nuclear staining. The criterion for
positively stained cells was the existence of a clear cell
structure with a clear specific staining of the nucleus.
Staining of the cytoplasm or extra cellular matrix was
not evaluated (Rudolph et al. 1999).

Statistical analysis

Descriptive analysis of LI data was performed using the
arithmetic mean and standard deviation. The
Kolmogoroff-Smirnoff test was used to test for normal
distribution (Fig. 1). Mann-Whitney U test was used for
the correlation of age and gender by LI In addition,
Kruskal-Wallis test was used to correlate the parame-
ters of tumor classification, lymph node status and
pathologic grading by LI using Minitab 15.1 statistical
software (Minitab Inc. USA).

RESULTS

A total of 48 OSCC paraffin embedded samples were
retrieved. The cohort of tumour patients included 4|
male and 7 female patients. However, we could not

Eik. I: Kavovikry katavopr| tg pERK oto AKK tou otépatog oto test Kolmogorov-Simirnov
(KS=0.137).
Fig. I: Normal Distribution of pERK in OSCC by Kolmogorov-Simimov Test (KS=0.137).

yvwon Atav and 49 wg 93 etv pe péoo dpo ta 69.38
xpovia. ‘OAeg ol mepmwoels apopoloav akavhokut-
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TAPIKA KAPKIVWHPATA He evromon v Kdtw yvdbo. 2Up-
ewva Pe v tagivopnon TNM okt dykol xapaktnpi-
otkav T1, évdexka T2, oktw T3, eikoor T4 kar évag
Atav dyvwotou otadiou. H petaotatikr Aeppadevikn
petdotaon ta&ivopnOnke ws NI oe 18 aoBeveic, N2
oe 8 aoBeveig, N3 oe |7 evw oe 5 Sefypata dev pro-
pouoe va yivel tagivounon. Me iotoraboloyikd kprtr-
plo dvo dykol Atav G, 33 Atav G2 kai 12 Atav G3.
Emopévag n katavopr| twv aoBevav og otddia frav wg
e&nG 2tddio 14, otddio I1:8, otddio 9 kai otddio IV:
26 aoBeveig (Mivakag ).

H avoooiotoxnpikr xpwon yia pERK ota defypata twv
Oykwv €0ei€e kal Ta duo, kal upnvIKA aMd kai kutta-
pomAaopatikr mpodoAnyn xpwotikis (Eik. 2). Ouwg
KUTIapa e KUTTaPOMAQoPATIKY 1 eEWKUTIAPIKA Xpwon
otn BepéNa ouofa dev a&loroyriBnkav. O péoog Sei-
ktng tthomoinong LI Atav 35,17%. Aev urmp&e onpa-
VTIKOG OUOXETIONOG petall pwopopuliwpévng ERK ka
kdroiou KAivikortaBohoyikou otadiou, dmwg g 10To-
AOYIKAG €IKOVaG, TG AeppadevikiG vOoou, Tou pevE-
Boug tou dykou A tou KhivikoUu otadiou (p>0.05).
Qotdoo ummp&e onuavtikr cuoxétion peta&y pERK-Li
Kal eUAou, aMd oOxi peta&l pERK-Li kar nAikiag.

2YZHTHZH

To AKX eivar évag kapkivog mou xapaktnpietar ano
QTWXA TPOYVWON Kal XapnAd mocootd  emPinong.
Mapd to peydho Oyko €PELVAV Kal TIG TIPOGSOUG OTIG
SIayVWOTIKEG TEXVIKEG, N voonpedtnta Kai n Bvntdtnta
Twv aoBevwyv pe AKZ mapapévouv  apetdpnreg
(Vairaktaris kar ouv. 2008). H kapkivoyéveon eivar pia
Siadikacia moMwv otadiwv Tou  emmpedletar and
TTOM3 yeyovdta og enfmedo YeVETIKAG, OTIWG JETABOAEG
og oykoyovidia kar yovidia ékppaong dSykwv. O
Vairaktaris kai ouv. (2008) avépepav euprjpata amo
TIEIPAPATIKO POVIEAO KAPKIVOYEVEONG OTONATOG OXETI-
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reach all their clinico-pathological parameters. Some of
them were either not staged or not recorded. Patients’
age at diagnosis ranged from 49 to 93 years, the aver-
age was 69.38 years. All the cases were OSCC of lower
jaw. According to the TNM classification, eight tumours
were characterized as T1, eleven tumours were T2,
eight tumours were T3, 20 tumours were T4 and one
case was unknown. In |8 patients lymph node invasion
was classified as NI, in eight patients as N2, in 17
patients as N3, however, in five of them no classifica-
tion could be done. Of these cases, two tumours were
pathologically GI, 33 tumours were G2, and 12
tumours were G3. In addition, the distribution of the
patients according to clinical staging was as follows;
Stage I 4, Stage II: 8, Stage Ill: 9 and in Stage IV: 26
patients (Table I).

Immunohistochemical staining for pERK in the tumour
samples displayed both nuclear and cytoplasmic area
staining (Fig. 2). However, cells with a stained cyto-

Eik. 2: Avoooiotoxnpikr xpwon tng pERK oto AKK tou otépatog
(peyéBuvon X20).

Fig. 2: Immunohistochemical staining of pERK in OSCC
(magnification X20).

Mivakag 1. ZuoxeTiopdg Tou deiktn TitAortoinong g PERK  pe KAVIKOTIAB0AOYIKES TIARAUETPOUG.
Table 1. Correlation of pERK-Labeling index by clinicopathological parameters

PERK-Labeling index
n Mean Minimum Maximum SD P value

Tumor size T1 449 22 7.2 19.85
T2 11 32.4 15.9 56 1417 0.33

T3 32.46 15.7 46.9 9.35

T4 20 34.02 6.6 70.7 17.63

Lymph node N1 18 35.22 6.6 70.7 16.17
N2 8 4474 121 71.2 22.52 0.26

N3 17 32.35 12 58.4 13.75

Grading G1 2 40.55 3.3 49.8 13.08
G2 88 35.26 6.6 71.2 16.44 0.86

G3 12 33.72 12 67.8 17.31

Clinical staging | 4 32.45 22 47.7 10.56
Il 8 32.55 19.8 56 13.28 0.38

1] 9 43.74 15.7 71.2 19.53

\Y 26 $B8.37 6.6 70.7 16.45
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K@ e TV EPTTAOKH BIoXNHIKOV 00wV «UTTOSOXAG Orja-
to6». [Mapatipnoav augnuévo kuttapikd moMania-
0laopuo Kkal andmmwon ota apxikd otddia NG OyKoyE-
veong (Arends and Wyllie, 1991). O1 mapdyovteg mou
gvoxorololvtal yia v évapén tng anomwong Ael-
TOUPYOUV HEOW UTIOSOXEWV TIOU €XOUV EVIOTTOTE! KAl
oTIG ProxnpIkEG 0doUG TToU oNpAtodoTolV ToV EAEYXO
Tou kuttapikoU moMamniaoiacpou. Emong n pERK pub-
MiCel TN PETEYYPAQr Kal OXETCETAl e TOV KUTIAPIKO
roMarmAaoiaopd, Ty empPiwon Kar Ty KUTIapIkr Peta-
poppwon (Albanell et al. 2001). Ta auénpéva enfmeda
pwopopuliwong tng ERK oe 1otous and dyko ouykpl-
TKG PE TOUG QVTIOTOIXOUG PUOIOAOYIKOUG I0TOUG EXOUV
Adn avakoivwBel yia ToMoUg dykoug otov dvBpwrio
(Ito et al. 1998, Gioeli et al. 1999, Gee et al. 2000,
Vicent et al. 2004), aMd akdpn oxi yia tov kapkivo Tou
otopatog. Eetdoape pia oeipd 48 Seiypdtwy mpwto-
naboug AKY ota omoia n ERK urip&e evepyormoinué-
VN OTOV TTUPMVA TwV KUTIdPWV Tou OYyKOU, TNV TIAEIO-
Yneia twv Seiypdtwv. H evepyoroinon amodeixOnke
pe avoooiotoxneia, oe Sefypata mou eixav Adn toro-
BetnBel oe mapagpivn, pe éva avtiowpa mou avayvwpi-
(el pévo ) pwopopuliwpévn (evepyorroinuévn) ERK.
H avoooiotoxnuikr e&€taon twy 48 deiypdtwv €0eie
Katd péco 6po 35.17% Betikd xpwpdatopd muprvwy
TIoU avTIoTOIXel ot péon evepyoroinon g pERK oto
AKZ. Tpdkertal yia TV mpwtn avapopd avoooioToxn-
pikou poodiopiopoul pERK pe t xprion p44/42MAPK
oe mapapivwpéva Sefypata AKZ. Ta euprjyata Oei-
xvouv &t o pERK evepyoroieital oto AKS. O Albanell
kar ouv. (2001) avépepav augnuéva emmeda evepyo-
roinuévng ERK og defypata and 101 avBpwmva akav-
Bokutappikd Kapkivawpata Kepahrig kar tpaxriou. Bpn-
KaVv €MONG CUOXETIOHS TOU HE TNV TIPOXWPENHEVN Aep-
@adevikr) vooo Tou umodnAwvel éva poAo G evepyo-
moinpévng ERK otnv e&dmhwon tng kakorfeiag. Avti-
Beta, ta Okd pag amotedéopata Oeixvouv G N
pwopopulivon tng ERK dev ouoxetietar olte pe v
Aepadevikr) vooo, oUte e kappia dAn khivikorrabo-
Aoyikr mapdpetpo oto AKX (p>0.05). Emiong o
Svensson kar ouv. (2005) avagépouv pia loxupr] Kat
avtiotpopn avahoyia oxgon avdpeoa otn eWopopuU-
Nwon tng ERK kai to péyebog tou dykou (T) otov kap-
kivo tou paotou (p<0.001) evw o Vincent kar ouv.
(2004) Pprkav 1oxuprp oxéon avdpeoa otn Oetkn
xpworn s pERK og muprjva kai kuttapdmiacpa, kai to
TIPOXWPNHEVO 0Tddio Tou dykou Kabwg kal Ty mapou-
ola PETAoTATKOV AePQadevwy OTO PN HIKPOKUTIAPIKO
Kapkivo tou Tiveupova. Autd Seixvouv SIapopeTikous
XaPaKTrPES oe didpopa eidn oupmaywv dykwy. O dia-
PopeTkOG timog evepyoroinong (tng pERK) mou ermi-
Seikviouv ol didgopol Tirol dykwv Pnopel va eEaptd-
Tal and v urodoxr Twv TOMAn\wv onudtwy amod Tg
emiong MOMamAEg Bioxnpikég 0doug umodoxrg orjpa-
106, onwg emonpaivouv ol Garavello kar ouv. (2006)
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plasm or extra cellular matrix staining were not evalu-
ated. The mean LI was 35.17%. There was no significant
correlation between ERK phosphorylation (pERK-Li)
and none of the clinico-pathological grading such as his-
tological grading, lymph node status, tumour size and
clinical staging of the cases (p>0.05). However, there
was a statistical significance between pERK-Li and gen-
der, but not by age.

DISCUSSION

OSCC s a cancer, characterised by poor prognosis and
low survival rate. Despite the large amount of investi-
gations and the advances in diagnostic techniques, the
mortality and morbidity rate of OSCC patients still
remain unchanged (Vairaktaris et al. 2008). Oral car-
cinogenesis has got multistep process affected by mul-
tiple genetic events such as alterations of oncogenes
and tumour suppressor genes. Vairaktaris et al. (2008)
described the findings of the experimental model of
oral carcinogenesis in regard to the involvement of sig-
nal transduction pathways. They observed an increased
apoptosis and cell proliferation in early stages of oral
oncogenesis (Arends and Whllie, 1991). The responsi-
ble factors for initiation of apoptosis act through recep-
tors also observed in signalling transduction pathways
controlling cell proliferation. Furthermore, pERK regu-
lates cell transcription and has been linked to cell pro-
liferation, survival, and transformation (Albanell et al.
2001). Elevated levels of MAPK phosphorylation in
tumor tissues compared with their corresponding non-
neoplastic tissues have already been reported in sever-
al human tumours (lto et al. 1998, Gioceli et al. 1999,
Gee et al. 2000, Vicent et al. 2004), however has not
been in OSCC yet. We have investigated a series of 48
samples from primary OSCC that ERK was activated in
the nuclei of tumor cells in the majority of specimens.
Activation was determined by IHC in paraffin-embed-
ded specimens with an antibody that recognizes only
the phosphorylated (activated) ERK.

IHC examination of 48 paraffin embedded OSCC
cases showed average of 35.17% positive nuclear stain-
ing displaying mean pERK activation rate in OSCC. This
is the first report of the immunohistochemical detec-
tion of pERK using phospho-p44/42MAPK in paraffin-
embedded OSCC samples. The findings determined
that pERK has been activated in OSCC. Albanell et al.
(2001) has also reported elevated levels of activated
ERK'in 101 human head and neck squamous carcinoma
specimens (HNSCC). However, they also found an
association by advanced lymph node grading suggesting
a role for activated ERK in the malignant progression.
On the contrary, our results determined that ERK
phosphorylation is not significantly related to lymph
node status or any other clinico-pathological parame-
ters in OSCC (p>0.05). In addition, Svensson et al.

Apxeia EMnvikig 2topatikrig & M'vaBompoowrikig Xeipoupyikic/
Hellenic Archives of Oral and Maxillofacial Surgery




44/42 MAPK

Ot MEAETN TOUG. 2€ auTrv umootnpifouv Twg 1 evep-
yoroinon SIaQopetikwy 00wV UMOPEl va TTPOKAAEDE!
avtikpouodpeva ofpata mou va pubpiCouv v empiw-
on, Tov TTOMAMAQoIaopd Kal Tov POYPAPHAaTioUévo
Kuttapikd Bdvato oe Sidpopoug Oykoug. 2Ty TapouU-
0a PEAETN, OTNV OTIoia Ol TIEPICOOTEPES TIEPITTWOEIG
apopoUoav TTPOXWENKHEVO Kapkivo, dev katadeixOnke
oxgon avdpeoa oto pERK-LI kar dMn kAivikorraBoAoyi-
K| TTapdueTpo, TX. To péyeBog tou dykou, WOTE va
arodeikvietal Twg N ewopopulivon tg ERK amotelel
elpnNUa TIEPICOBTEPO TWV TEANKWOV TTIAPd TWV dPXIKWY
otadiwv Tou dykou. Zuveriwg Sev @aiveral va umdpxel
oUte Betikr| oUte apvnuikr) oxéon peta&u tou peyeboug
Tou OyKou Kal TG pwopopuliwong tng ERK. MMepiAn-
kg, ta otoixela g mapoloag peEAETNG Seixvouv
evepyoroinon tg ERK oto olvoro twv mpwtomabwy
AKZ mmou gpeuviBnkav. Qatdoo o Babudg evepyoroi-
nong g ERK &ev ouoxetiotnke pe kappia khivikora-
Boloyikr) TAPdUETPO OTWG Ol AepPadevikeég petaotd-
0o€lG, ol dIaoTdoelG Tou dyKkou 1| 1 KAvikotraBoAoyikr
81aBdbuion, mpdyua mou onpaivel mwg n pERK dev gal-
VETal va éxel pOAo oty &dnmhwon tou akavBokuttapl-
KOU KAPKIVOUATOG TOU OTOPATOG,

2YMIMEPAXMATA

O péoog épog pERK-LI Atav 3571% ota Seiypata
AKX, mooootd mou Ba propouce va onpaivel Kapkivo-
yéveon av o éheyxog pERK vyivel og Umorteg PAdBeg
Tou otépatog. H amouoia dpwg oxéong avdueoa oto
Babud pwopopuliwong tng ERK kar didpopeg Khiviko-
maboloyikég mapapérpoug tou AKY onpaiver mBavag
ot n pERK éxel kdmoio pdo otnv Kapkivoyeveon ald
Ox1 otv mpdodo NG kakorBeiag Tou aufdvel T
ooPapdtnta tou AKX
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(2005) have reported a strong inverse association
between ERK phosphorylation and tumour size (T) in
breast cancer (p<0.001) while Vincent et al. (2004)
found a strong statistical correlation between a positive
nuclear and cytoplasmic pERK staining and advanced
stages of tumor, and the presence of metastatic lymph
nodes in non-small-cell lung cancer displaying different
character for each type of solid tumors. Different acti-
vation pattemns displayed by different tumors may
dependent on the integration of multiple signals from
the numerous transduction pathways as Garavello et al.
(2006) stated in their study. They claim that activation
of different pathways can generate opposing signals
regulating survival, proliferation and programmed cell
death in different tumor types. In the present study,
there was no significant correlation by the investigated
clinico-pathological parameters and pERK-LI for
instance tumor size which may indicate that ERK phos-
phorylation is an initial stage finding more than a late
stage for OSCC cases as most of the tumor cases of
this study were in advanced stages. Therefore, there
may be no significant positive or negative correlation
between tumor size and ERK phosphorylation. In sum-
mary, the data of the present study indicates the pres-
ence of ERK activation in the entire investigated pri-
mary OSCC. However, level of ERK activation was not
associated with any of the clinico-pathological parame-
ters such as advanced lymph node metastasis, tumor
size or clinico-pathological grading which may suggest
pERK may have no role in the malignant progression of
OsCC.

CONCLUSIONS

The mean pERK-LI was 35.17% in OSCC samples,
which may have taken as the rate suggesting oral car-
cinogenesis for pERK activation when performed in sus-
pected oral lesions. Nevertheless, there was no corre-
lation between the phosphorylation rate of ERK and
clinico-pathological parameters of OSCC cases, which
may reflect ERK phosphorylation has got a role in oral
carcinogenesis but no role during the progression of
malignant proliferation increasing the severity in OSCC.
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