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This study invest igated the expression of the N-ras  
oncogene  in routinely  processed tissue sect ions 
from 133 patients  with  s q u a m o u s  cell carcinoma of 
the head and neck (SCCHN) by i m m u n o h i s t o c h e -  
mistry us ing  anti-N-ras monoc lona l  antibody. N- 
ras expression was  present in 67 of 133 (49.6'4) 
cases. There was  a h ighly  signif icant correlation 
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be tween  N-ras express ion and clinical stage of 
disease (P=0.003L This study conf irmed that over- 
expression of the N-ras oncogene  is c o m m o n  in 
SCCHN and that it may  be an important event  in 
the late stage of disease.  ( l~athology ( ) n e o l o g y  Re- 
search  Vol 2, N o l - 2 ,  30 33, 1996) 

N-ms 

Introduction 

It is well known that the staging of tumors using the TNM 
system is imperfect in predicting individual outcon~c and 
survival of patients with head and neck cancer. In an attempt 
to elucidate biol:~gical factors which may determine or hel I) 
predict the aggressiveness of individual tumors, the experi- 
mental t'octts ha'; turned to the aberrant expression of once 
genes and tUlllOr St.ll)prcssor genes as potential prognostic 
�9 . I t i N ] e l +  ]ciicatois. ' Members (~l the ;a,s oncogene family ([t- 
ra,s, K-;'a.,; and N rd,v) are aniong the uiosl frequently altered 
oncogenes in pancreatic, coloiccta/, thyroid and /tulg cm> 
cers and myeloid leukcmias. J~ 

In at previous study, we analyzed thc expression of H- 
ras. K-ms and N-ra,~ oncogenes on frozen sections of 22 
patienls with primary squamous cell carcinonla of the head 
and neck (SCCHN) by imnlunohistochemistry using anti- 
;av nlonoclonal antibodies. ~' This study showed that inl- 
munohistochemically detectable ;av protein was a relatively 
common event in SCCHN. It also den3onstfaled a trend 
toward an increase ill FaX expression with ;.ill increase in 
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tumor size and later stage of discay, e (slagcs 3 and 4) wilh 
no apparent correla/ion between ras protein expression 
and the presencc or absence of regional lymph node invol- 
vement, site of occurrence, histopathologic dillerenliation, 
age, sex, or race) ~ The current retrospeclivc study was 
undertaken to exiend the findings of the previous study 
and to deterlnine if there was truly a relationship between 
N-ras oncogene over-expression and late stage of disease. 

Materials and Methods 

/\rchival tissue specimens froill 133 patients treated surgi- 
cally for SCCttN at the University of Cincinnati Medical 
Center and lhe Veterans Administration Hospital between 
1980 and 1992 were evaluated for this study. All patienls 
had only a single primary tumor and none had received prior 
tleainlent. Tissues fixed in 10% neutral buffered formalde- 
hyde and proce~scd for routiue hislopathologic evaluation 
WCl-e ctll. ill 5 llliCrOll sections alld the microwa',e hcatitlg 
lechnique originally described by Shi et al. > and tried\fled 
by Pavclic ct al. e was used for revealing previously 
unacccssible epitopes. 

Mouse i3~onoclonal antibody against N-rex prolein (clone 
F155 277) was supplied by Oncogcne Science, Inc. (Union- 
dale. NY), and the specify was corfirmed and reported by 
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Palcjw'41a and Goldsmith. ]< i~ The anl ibody x~ as clscd al I:10 
di lut ion (l inal concuntration I() Hg/ml). Ncgat i \c CC)llllO],, 
\\CI'c tis,4ies incubated with Iho S:.IlllC dilution nf I1P,)t!Sc_" 
1~(7~ Other reagents u,+ed wow rabbit anti mouse 
i innlunoglol+ulin ( l)al\o ('oriel.. (':.irpcl/teria, C/\):  pci-oxidase 
anti-i)croxida,~c (PAP) coniplcx I [ )ako ('orp.) and noi+lllal 
htlni:.in seitlin (Gibco BRI+. (] l ;t l ld Island, NY).  

IllllllllllU/ll'slo{ /iCIllistrv 

[+]ndogenous pcroxida<,e acti'>ity in tissue samlflCS was 
i]eutralizcd by 15 minute incubalion in .++<",.< H,()_+ in inolh- 
anol. Thc slides I+~,,ct+e washed in phosphate bLllfercd saline 
(PBS) alld non-specific binding was bMckcd 1+5 , applshl,g 
llOrlllal rabbit sei-Ulll in a hun~idiiy ul~anlbcr at a di lut ion of  
I:1() for 30 nihlutcs. The slides v, crc blol ied and the prinlary 
anti-ias :.ultibotly in the appropl ialo optinl ized soltttion ~lvr~ls 
applied for 2 h()tliS at r()onl Icnlpcraltlre. The slides v, erc 
then ~<~ tisllo(+l throe linlcs in P~S containine+ .+>("+(. _'~++,. 15f 
noi-nlal htlnlan sorunl {NHS), re,,pcctivcly. The second 
antibody (rabbit anti nlotl~,e i inniunoglol~ulin) diluted 1:25 
with PBS COllhlinhl~ 0.15~: bo,<,ii~o SOl'till1 albulnin {~+qk) 
and l(;{ NHS ",<'+';is applied I'or I hour at rt)oln tcnlporature. 
t:inall+'>.. PAP coitjugate dihi lod I:100 in PBS with 0.15{ 
BSA was alJplied It:,r 1 hotir. Ti le slide, <, were thell v+ra+,hcd 
for 1() Inhlutes ill PBS. and diani inobcnzidine tetr:.thydro- 
chloride (D/ \B)  was used as a chronlooen. Prior h) 
mounth~g, the slides were ccKintcr stuined with hcmatoxalhl. 

Eraluot io.  :T/'slide~ 

Tissue sections ,acre c\.alualcd randolnly in u double blind 
fashion for tile prcscllce or absence of N vas protein using 
light nlicroscopy. A specimen was considered to bc positive 
for the presence of  the N-ru.v prolein i t  gi+eatcr I.]lan l G t l [  
cells exceeded backgl+ound levels of staining, Staining v, as 
graded according to intensity of cytoplaslnic staining (i.e.. 
light = 1. interincdiatc = 2, intense = 3) and the percent of 
cells ,relined (i.e.. 1 3Y,~ = 1, 34 - 66(f = 2, > 069{= 3). The 
wtlues 17w each specimen v+elc then totaled us 0.2,3.4,5,6 
and grotipcd its 0 = 0: I = 2 rind .oK "> .u "> = -4.5 and 6. 

SIOEVUco/ntvl/tod~ 

The nulnbcr oi  patients v+ith tLunors, with N-sz+.s cxpics- 
sion. and slate were t'<ibulated in c'onlh~gency lab'lr Chi- 
sqLl,:.il'e tests of signiticancc were computed usinig the 
method of PcassoFi. 

Resul t s  

The in ln lunohistochcmical  expression o1 N-r+/.~ protein 
Was evaluated on a total oi+ 133 cases of lJl+illlaFy SC(-'t IN. 
N-ra.v expression was present in 67 of 133 (49.6{/<) cases. 
~d~lv / sllo\~> a highly signilicant COlTclalioll between N- 

#~:.~ expression and cl inical  ,+rage of  disease (p = 0.()()3). 
I:i,,,,. I dcnlol>lratos that \~ith progressing stage of disease 
[[]CIC iS LI plO~lC~,si; C inclC;lSC in N-r(/A cxplc~,~,it)ll. 

l a b h !  1. The number of tumors which did and did not 
demonstrate N-ras expression by stage of disease. 

Sta~e I Stage2 Stage 3 Stage4 Total 

N- ra s A bscn t 3(~ 7 1 l I 3 67 

N-tax l'rcsene 15 9 18 24 (~6 

Total 57 16 29 o/ ~ ~ 1  .z~ 

Chi-square (3 cif) 1357 Sie, nificance: p ( .(1()'~ 

Fig. 2 ,,hexes lhat for Stage 1 SCCHN therc xJ, as all 
inverse relationshil-) bciv, een staining intensity and the 
pcrc0nt of N ra.s pn~itixc specimens, l,or St,:.t,~c II SCCI IN, 
no relati(mship bet,:<ccn stage and sltfill ,,,+':is noted. For 
uombincd Sta~c 111 and Stage Ix,,' SCCHN's  there yeas a 
clear relationship botv~'ocn all h/crease hi the percent of N- 
ray posit ive spcchncns alld intensity of staining. 

Discussion 

h llas long been known thai nial ignancy results iFonl a 
progressive series or accumulai ion of  genetic cllanges in a 
single clone of coils.-': ' This change ilia} bc caused b 3 
mutagencsis (chemicals. radial ion or viltl/,,cs! or by Ietl+o 
\'iral lrarlsduclion. ~ The role of the ra.s gene l:alnily in 
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Figure 1. Fhc:c is a progrossh,c incl'oa~> in N-ms cv~ lv;qi( J~ 
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pdl't'C11lti\tO 0 t tlOII-N FilS stailling S])CCitltUIIS). 
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I n t e n s i t y  e l :  S ta  i n i n g  

S t a g e  1 c a s e s  
Stage  11 cases  

. . . . .  S tage  111 and  1V C o m b i n e d  

F i g u r e  2. The  rc ln t iondl i  I) [~ctwecn ,t,,i ra~ c x t n c s s k  s~ as o 
f lmc t i on  ot s t m n i n  N ~,lth the c li~Hrol stak, c of discnse.  

di f fe ren t  s tages  o f  c a r c i n o g e n e s i s  r c lna ins  uncer ta in  wi th  

s o n l c w h a t  c o n f l i c l i n g  da ta  w i t h i n  the range o f  t umors  

sttidied.~ ~+,s > - . : s  Repor t s  have  a lso  var ied a~ to the rela- 

t ionsh ip  b e t w e e n  ro,s e x p r e s s i o n  and il~e s tage o f  ILumof 

d e v e l o p m e n t .  M i i s u d o m i  et ai r: s ludy ing  ra.r nl t l ta t ions at 

c o d o n s  12. 13 and 61 in n o n - s m a l l  cell  lung cancc r s  d e m -  

ons t ra ted  an a s soc ia t ion  b e t w e e n  r a s  gene  muta t i ons  and 

shor tened  su r v i va l ,  i n d i c a t i n g  that  ra.v l l lL I tat io i is  may  be 

an i m p o r [ a n t  cve i i t  in the la ic  Mi.iges o f  Ihe dcw21opi l ie l / l  of 
Iting callcei. This ltlns counlcr lo the findings of  Fearon 
alld Voge ls te in "  in co lo rec ta l  c a r c i n o n i a  in whici~ ray  

muta t ions  have  been  ident i f ied  in the ca.rly s tage  o f  t u m o r  

d e \ e h ~ p m c n t .  Repor t s  o f  the f i e q u e n c y  o f  ras  o n c o g e n c  

a l tera l ion in head  and  neck  tumors  in S C C H N  are also 

s o m e w h a t  con l rad ic to ry .  W h i l e  r epor ted  Io be a rare even t  

in ora l  i -na l ignancics in the L ISA  and E u r o p e ]  ~e'-~<-'5 i l  has 

bccn repor ted  1o occu r  in 359{  o f  ora l  Cal icers in Ind ia .  -~ 

COlltrat+y to s o m e  o f  the precedi l lg  repor ts ,  this s tudy 

and our  ear l ie r  report  o f  22 pa t ients  ~ den /ons t r a t cd  that 

ro,~ oncugcnc~  uvcr  e x p r e s s i o n  is a r c l a t i \ c l y  COliill]Oi/ 

even t  in S C C H N  and s u g g e s t e d  thal it may  be an i lnport-  

ant even l  in lhe  later  s tages  o f  ca r c inogenes i s .  
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