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Abstract

I ' leomorphic parot id  g land adenonras (PPA s)  have a var iabi l i r )  o f  h i ' topathologic  appearanccs '
making I  d i f l icu l t  to  c lass i i \  and i ts  b io]ogical  beha! iof  i r  a lso d i l fcuh ro predicr '  To i ind '  be i ler

unders i . rndi rg ofLhis  phenoDrcrron a re l (xpecr i \e  cauia l  n t rd\  \a !  Lrr rdcr taken on l5  beniSn and l7
Dahgnafr  l ' l 'A s  case! .  Hr ! ing e\poscd the rLnd.r l l r r lS procc\ \  r I  is  ho|cd thal  i t  can be apf l ied for  rhc
prer l ic tNn o l  r l re  rnal ignanl  changcs occ0f  i f  PPA s deptrd lng of  rhc c\pfessions of  oncogenes rasP-2l '
b-erbs I  and P'51 immurrohis loche r ica l l )  lhe inrnunocxpression were d€f ined b)  thc c l i te t rar  0 -

negat i !e :  -1=tbcal  (<200, i , ) r  + l -hererogenous (20-50o/o) :  ancl  ' i=d i f l ' tsc (>50%)'  I le terogenous and
dl f iusc ar€ considcred to be an overexpf .ss ion cr i lcr ias.  The inrmunoe) ipfcss ion percentage of  ras P- l l
(88 1" : t .  C erb l l -2  (91.S", ; )  rDd P-5i  (97 6%) rs  r  :h l \  ' rsnrncrnr  tp  0 r r  I  n  ( r l re  !  rg rhe !Jr iabi l i tv  of
i t rc  Urotogical  behaviour  of  PPA s.  fhe sensi r r !  Lr  ot  In f r t  no |  ' ru !  r€nrrsrr )  rnd P\" ' - '  ' (both 100%)
are indicat i re o l  thei r  abiL l ies for  detec l ing lhc r ra l rgnanr potenl ia ls  of  PPA \  The spcsi f is i t ' '_  of

r  nrunohrsrochenr i ! r f )  o f  50" i , .  aod the presence 01 ja lse posi r i le  rn the bcnrgn I ' l 'A s  cases could be
considefcd ofha\ ing r l re potent ia ls  tbt  nra l ignanr ch.ng. .  Appaf 'nr l )  overexP'€ssion o l the ras l '21 C-
e r b l l - l a n d P 5 l p l i y s a i o l c  a s  a  d e p c n d a b l e  i n d i c r r o r  o f  h a v i n g  l h e  p o l e n t i a l s  o f b c n i c n  P P A  s  f o l

Key sords Pleonrorphic parorid gland adenonras rasP'21. C'erb l]-l P'5-1

lntroduct ion

Pleonrorphic adenonla ls the l ) losl
L . '   r l J  

 

h   . - r ,  L  I " '  ^ l  r l | (  . d l i \ i r ' \
g landr.  and nost f iequcnt in 1he parol id
! l a _ d  r ' l  $ . J r n c r r  i r r  r h c  t o r r n h  d e . a d e  c f  l r l c
. U r d  ]  U r r ' r  a r r , l  , ' l d c |  r " e n  A l r l r u , , r "

T e m u  I l n r i a h  K P P I K C  X l l l

p leonror phrc pa.oi id glal ld adcnomas
(PPA s) lcnd\ 1|r  be \ !el l  c i rctrmscribed
. r r r . r l l  < r t e r r ' i o | l  . " r r  h (  ' r c r l  n n ' l r u d r r ' g
i r r ' '  l l r (  l , l t r ( .  r l  l r J l l r r l  l l \ \ r ' c  '  \ l l l L c  l l r e
l e r l  P P A  -  I , I n o r  l r r n  r r r l r , ' J u c c d  b )
B r l l r .  r h  I  l X i q  a \  a  l u m o r  ( u n ' r \ t r n g  o f
lbuf di f fercnt k inds of t issue. make
pathologids and cl in ic ians unt i l  now afe



.1 ,h, r r l  St ! r , t^  I  d . t , l

'  - n .  , r  ' , { d  \  J r i l c r '  ' r  t l r c  r  h i  h  r i r r l
r '  r .  \  . l r  l r " r r l  h c .  t  l ( r  r ( . r , r . r l
: ' r : r  .ur3!r ] .  PPA s can lranslonl l  i r r l ( .
- f ,  r lnJnl.  and solnelrrnes
-.rrrra\  r ing al  though hislological
r .oear\  r  is s i i l l  benign.r \ [ i lh rcspcct ()
r t  c r . :n ing cl in ical  nrani l is lat ior.  i1 is oi lcf
' ' |  . .  | . ^ t r ( d r L r  I h o r  b i . l  ! i c a l  h e ' d \ i ' r
Ti .  norphologl at lpia '  such as cnlarged
- r p c r . l ' r .  n . r t i c  r , u c l e i  a i r d  l r < q r r L  l  . l
. r l 'n.nnai nr i tosis can nol be used as a
:.rr ]meicr tLJ predict ing the rnal ignanc\

l .  p  o c ^ *  r l r c  .  r ( J i . l u r  ^ r
. i  r  r  \ \  T  r ( r r l i , r  h r  . . t . r I L t i r ' . :  t l r .

- j . ' - i l .  t  ( r h B - '  . r ' {  l ' - ' r  . r . o r c " c '
. , p . . r . r r  s l r r r l r  r .  . : i J . . . l . , r r ' :  r r l a  t d  t o

'  t  ' ,  b l  inr inurrohinochemica
,rerhod r lhal  is rensi t i \e.  specif ic and rapid
'  p c '  o  '  ' u c t l  . r  "  i r l  r h (  f ^ .  r i  . I
l  " l l r r ,  c r r r ' ( ' l L l .  l r \ . ' r !  r , . , .  .  - r r i . .
, r , r f , r r g  t  l o l e  e l i n i c a l l l  a r a i l a b l c

\ l : r ter ials,{nd Nlcthods

l . , r n )  $  . " < .  " l  P P \ .
.  . i  . .  c d  l f ^ .  u \ U  r j  . , r ' r l ,  l o o 6  s r r L
.,hr|rncd lr .om the l l lcs al  {he Depannent of
r r ,  r  '  . . i .  J ' r  l '  .  . \  " '  |  .  I  r . t t l t r  ̂
\ ledicine PrLl jadlararr Ljn i \  efsi t ) /H.sarr
\  . , 1  k  r  (  L I l o  (  , i r , ( | J l  l i o . p i l J l :
K { l ' . r , t " I  H  ' p . r d l .  \ d ' c I r  l l o . p i l . r l :  i I r . i
\ r  L J u .  r , . I .  l l . . p r t a i  B r r r . r r r r r g .  r . b c r . r r
\ l  , - i r  I  r , r \ . r . i r \  \ . 1 ^ .  d  d  ' f , .  1 1 , .
) < f .  r l r r J r  .  l  \ 1 . , \  l ^ l : r .  . . 1  \ r r r l \  \  h u l - .

L  r i \ c r s i t i  S c h o o l  o l - M c d i !  r ) c  . l a p a f  \ l l
1 , .  , ' , .  , . r  |  |  . . 1 \  |  r r . l , r l . r l  i r ,
' I  t ' l  . t  l r '  r .  r i r r J  ,  I r - r " r .  r r "
r < . t r r J i c d  t  r  . r . t r l l r " l '  s ' L  J i " g r c . c '  " n d
. l  n r L " p . ' l  o  o : .  r < . .  f J i r , i .  I l r J r  i .  l . I n .
. / - .  l J . . , l  . n f i  r - a r ' o n .  , r d  t e g i o t t . t l  l . t r r p l r

i r l rnrunohidoch. lnical  stainirrg is per lbrnrcd
* i t h  N o \ o s r a i n  s u p e r  A U C  k i 1
( N o \ o c i r s l f i  I r b  l - t d . t  K )
ln bf iel ' .  r l icr  dcpafai l in i \al ioI .  aulrgen
retr ieral  arrd lnact i \al ion oJ cndogenous
prro\ idase act i \ i l ]  and blocklng 01 efoss
feacl i \  i t )  thc \ccl ions !rere i fcubr(cd i i r r :
drrr ing I  hoLr lbr lasP 2l  and P-51 al  room
tcnlpcratufc.  and for l - l  l loLrrs Lf c-erbl l - l

Inrmunoh is l{rchenistr \

Lab  l . t d . t  K )

r n a l r q n a n l

anl ibod\ \ \as achieVed b] sLtbsequent
incubal ior)  ! .1 biol in) la l .d anripr imar)
anrihodi \ \  i th l f  r \  id in 'biol in conrplc\
coniLrgatcd horse-racl ish Pcro\ idase and
dienriroben;,rdinc

Nc!.al i \e l issLrc control  rs l l lc
nonnal salr \an gland bc)ond dre tumor
nass ( in1er ral  l issuc confrol)  Posit ivc rasP
:l  conlfol  is i ) rnphoc] le cel ls in PPA s
l u n r l n :  p o s i l i \ c  (  - e f b l i  :  \ l a r n r n g  c o n l r o L
rLScs brcast i i \5Uc ol  Paqer ' i  d iserser v\ l l l lc
l '  5 i  s l . r in irg cor l l roL u5e\ bre sl  du0lal
carcrnonra. l l lc rmrnLrnoslair ing paftcl l l
$as rssesscai -  \ \ho werc una\\are ol
p n l i e n l s  c l i I i c . r l  s t i r l u 5 ' r : '  

 

t h e  b a s r s  o l
c\ lcf l  rhar is pelccnl of  posi t i \e lur l lo l
ccl l \ .  rs :  { l  r rcget i \ l : .  1ro sl . rrnirr .1r. :  l '  =
fircal slaini|g paftem. present in <209/0 ol
lunror ccl ls:  2- -  he{rogcnous slai l ) rr)-9,
prcsenr in :0 '509' ;  of  tuJnof cel ls.  3 =
dif l i rs.  \1lr in i fg.  pfesenl in -50% oi lLrmor
cel ls.  l lcteKrgenou. and d i f iuse
immLrnostairr ing afe the cr i ter ia ldr
o!crc\prcssion of rasP 21. a efbB-2. and
P  5 1 .

l lesults

Flrm Jl  PP,\ 's crses col lccted orr
thc wh,r lc dur ing lhc pcr iod 1980'1996
(sarnpl ing t lom 1in1e cont inuum) 25 among
othefs arc PPA-s tumLifs diagrrosed .rs
bcnrgr hisr(ualhologici l l l \ .  and L7 cascs are

l | l . r . t , l ,  . . .  h  r r , j ' l r r , : r l  r  \ i r t c c t '
r , . , r . r : , r , r  ! . ' \  . , r  ' l  : l  L . i  i r r '  f . r r .  J (
surger)  t re: r ted.  $hi lc  I  mal ignrnr  case rnd
l  benign cascs are b iopsl  ncated (  1nblc l )
, l r c . , ! c  . f r ' r  u l  . , r .  c .  I  r .  h ( l $ ( r r r  l . '  r ' r i 6
\ . l r r , " l  o ( r : , r 1 .  8  r , . r  c . / ' (  $ . r l . . r r '

L.ocal iTat ion ol_ lhc pr imar)

fef lbrnrcd on dcparal l in izct l .  ) [ ,n \cct ion!
.r l ier antrgen r-"r ' , " t  " l  u. ,ng nr, . ,u*uu"
r r r r r  l r r . r r  r r ; .  r . r  \ l (  |  o , r  l e r  - ' , r l |  r ,  |  . .
. r  t r - b .  J r  r r . r , l  r e  a  n r " , r \ <  r r J r o ! l ^ r r , i
,  r i t . , . l .  f . , , P :  , l r r ( ,  r  .  r n (  \  l  \ \ ,  . -
.  I , l t  -  |  J  l , r ) -  . r . r r i l r  . r , d  .  p i i  f r ^  L  I r

I r n n L  l r r L r h  l ( l '  l ' l K ( l  X l l l 2 t l



tdsP 2l ( tthB : A\\t)
OlThe Pleotuotthn Pul

P 53 lDlDtur,)tct,l\ t^
otlilt ilurtl Ad.ntrrd t

age span lrorn l :  6l  )eal \ .  l l  fcnlr le
cases with an agc span fr 'or lq 66 \ears

' lhe imnrunoerplcss1()n percort  ge
ol rast ' ' l l  is l t l i  l ' ) ; :  (  crbl l '2 i \  9:8' l ' ; :
and P-5.1 is 91.6% tel ted on i  probabi l i t )  of
H :  , ' r  -  0 :  r  J  l l  I  r \ . i  h \  ' , ' r r r :
Ziest ing. Z colrnt>one *a\ Z- lable al  a
s i g n i f i c a n c )  o f  p < 0 0 1 .  i l  i s  e m p i r r c a l l \
c \  i d e  . r  ' l r ' , r  r r ' \ '  i I r "  , r ' r " ( \ t r c .  r . r  " l  r . l '
: 1 . ( . e r l - B - 1 . . , r ' d  P  i  . . r ' r . , r r ' c c  < r : i r ' :
the var iabi l i t )  of  the IrPA s lunrol
biological  bcha\ ' l ln (Tablc :)

The sensir i \  i t \  of  ABC-IH[
i m m | | r h ' e \ p r c . . r " r  ' l  r " . P ' 1 .  ( - < r b L l  -

a r r d  P  i r  t c . r  l r . ' .  , . l r i . ' . . 1  ' r r '  o  i r ' l i c d ' i r , !
t h (  h i l h  i o r n t ( r ( r . c  I  l L (  l ( ' l  l .
d e l r r t i n r  l h c  r r r l , . r ' : r r r . r  p , t c r ' t  ' l  r l  t l ' e
P P A  s  t u m o r  (  l a b l c  l )

The specit lc i r l  of  l t lC ABC tes
r a \ P - l l  . l  0 8 o  r  - c  L l  -  t  l R  o  . r  , l  P
< l . i  j o o ,  r  r  I  . _ r  .  .  .  .  r  .  |  .  .  I  I  |  '  L  l l  L < . I \ J = c  ( -
p r o t ( I  \  ( \ t '  L  \ \ r i  |  ! : , r ,  l ' c  J ( r e J r ( '  J  r ' {
r r r  b e u . r . : r .  o r  r r , d ' i i r r . r r r l  l l A  L r ' c '  l ' r r l
\ i l h  n  , l i l r . r  . \ p ' e . . r " r  .  ' n  t \ ' i l i '  r  ' r .  b l (

1 \  )  \ l t l r ! ru t t .  \  t ' t rL l t t /a t

l ) .  U\ur) lnat ion rcsult  of  false posit i !e
' ' _ . c r ' r c o  t  l .  !  P P  \ ' ' . J ' e .  r . t . l r r ) d '  u '
l . , r  h ( 1 r i , r ,  l P  \ ' .  l , . r ' r ' i  l r : .  f ^ l ( r r '  r l  l ,
r , . , , r . 1 '  | n '  r  ' r '  r r r . r i r ; r r r r r t  r  r ' l b l r  3  r .  \ \  l r r l u
I h r  r . . k  p p  l r r r r r \  u l  F l  \ ' .  b c L a r r r e
r r a l  1  . r r r r  c  r l r r r L r < J  l l r r o r r r l r  l o g i ' l r '
r < ! r . . . . o .  . l n , l \ . i .  r r ( l r L r r (  r l , d r  r h <  r i . l
oppol1uni l )  (r l  thc nral ign.rncj  \ rotr ld
 r ! r . . r {  r l ^ r , r  " i t "  ' h e  . r r . r c a . c  '  I  t l t o *
r l I .  o | f , ^  ( r (  p r '  r r r " .  '  r r r  ' r r o . r p r c . . i o n
( T a b l e , 1 a l d  5 )

Discussi0n

t  ,  , r ' p - r l r c r r .  r r  . r  J \  " l  r d . P - l l .
|  - i r l ' l t : .  r . , l  I ) - ' r  ' t  I I  ' ( \ p r ( . .  o r r  , l
r l r .  h .  , t r ,  P P  \  .  r , I I o -  .  r J  r r d r r g n t r r r l
, ' P \ .  | f , ' r  . . .  r  !  I ' l  . r r d a r d  I  J l  l , a -

. , ^ . ( { d c d  '  p r  p .  . e  r t r <
l  L  r r r  r '  -  L l  ̂ "  l ' . r : r r r l \ l ( r  " '  l u l n o r
L  r l r j ,  I  i \  r  I ) . $ { r ,  p  I  r t  . p e c  i r i t r v
I  r . r '  .  I  I n  . n . t ' l  ̂ i .  i r , p d i r "  < n r  d '  d
cr i t i ral  eorrrponent 'o l  PPA s

2 i  c  e r b B  ?  P  5 3  ' m m u n o e r P r e s s i o n
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A.hmad Syowlie Yan.l

frte: es+oe<f tgnidry
:able 2 The percentages oflhe ras P-21, C'erbR-2. and P-53 on rh€ malignant and benign pleomorphic

parotid gland !denomas (N=42)

o 2432

Table 4. N4uhiple logisr ic regression analysis : ln{Yi(  l -Y)} -  -  10.5751 + I  i20l  rasP-21 +
2.4106 C-erbA-2 + 0.8995 P-53 (accuracy = 92 8%)

oqc . hscramcsy d4lrEwihd d.dry df djG

:rb e l .  Corelar ion between the expression ofthe ras P-2l .  C-erbB-2 and l ' -5i  with pleomorphic paroi id
adenomas histopathology and clinicall) dragnoses

:umo.igenesis.  mal ignancy developmenl,
rnd biological  behavior var iabi l i ty.

A msP-21 posit iv i ty percentage
.rhich is thr rnore smal ler than the C-erbB-2
Jnd P'53 sl.ongly s ggest that rasP-2l has
l rol€ iD the initial stage of the
rumongene\ is and mal ignant
ransformation, while the P-53 and C-erbB-
: are involved in the further stage of the
lral ignancy. But by considef ing the dir€cl
:.rron of P-53 as an regulator of the
apoptosis impairment processrri6 suggesl
drat P'53 also plays a big part in the initial
:lage along with rasP-21.

Some f indings o[
rmmuno€xpression rasP-21. C-erbB-2, and

l.mu l lmiah KPPIKG XII I

P 53 and staining characler ist ics in the
st l rdied PPA's support ing !he above
assumption anrong othcrs are :
(a) F'orty eight percent of benign PPA'S

has a focal rasP-2l immunoexpression
with grarulary dominant staining, and
52% benign PPA'S has a focal P-53
immuno-expression with granulary
dominart staining, indicate that rasP-
21, and P-51 involved in the ini t ia l
stage ofthe PPA's tumorigen€sis.

(b) Forty-four p€rcent of benign PPA'S has
a heterogenous C-erbB-2
immunoexpression with homog€nous
dominant staining, which ind;cate that
C-erbB-2 is involved in the advanced

2' t5
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tusP-21, C-eftB-2 AND P-53 tnnunoteactirity As A Malignancy Predictor
OfThe Pleamorphic ParotidGland Adenana s

(c)

0 5 rhdc h:v r0 ds maanai.v poletria6

slage of PPA's tumorigenesis and
Dlalignancy development.

Eighty-e'ght percent of malignant
PPA'S has a di f tused P53
immunoexpression and 82% has a
di lTused C erbB-2 immunoexpressron.
both are honlogenous, irdicating that
together both are involved in the
advanced stage of the PPA s
nral iSnancy and tumorigeiesis
develoPment.

(d) The staining paftem of C-erbB-2 75%
localized in membrane-cyloplasm
apical, and P'53 localized in nucleus-
c),toplasm, is observed in PPA's tunor
that having a high proliferation activity.

The observation of several
clinicopatbological parameter that related
and enforcing the above assumption is :
a) Ben'gn PPA'S having an

overexpression of rasP-2l, C-erbB-2.
and P-53 appears to be progressive, has

a brg gro$lh potcntral  { lum,v si /c\  '  4
c m  ) .

b) Mal ignani PPA s with overexpressron
or fa\P-) l .  (  -erbB-2, arLl  P 5j  tetrd. to
be cl in ical ly aggressive. indicated b)
ej \pansive rnf i l l rar i \  e Pr^$lh arrd
metastasize to th€ regional lymph node.

The possible mechanisrrr  of  act ion of
r a s P  )  l .  (  e ' b l J  : ,  a f l d  P - 5  I  i n  P P ^  .
tumorigcnesis.  nlal ignancy. and biological
behavior vaf iabi l r t )  rhal  l ras heer . lddied i
l re5 'n i l .  polenl idl \  lo inlerterc r ' | i lh signal\
creat ing confu) ion in the cel l  c lc le and
apoplosrs. lhe resul l  i .  thal  lhe apoplosi
process as a neoplastic growth inhibitory
doe)n t  progress arrd promoles lhe
lumongene' is.  mal ignanc) de\elopment
and PPA '  biological  beha\ iur \ar idbi l i r l
lhe inr l ia l  s lage of PPA . lumorigencris i (
promored b) rasP-21 and P-5j :  whi le
advan.ed rrmorigene5is.  rrral ignanc) and

P'obrb'hrr oi nrliqnri.y / plY)

3
3

3
2

3

0.323665'

0.511273'
0.760512.

0.12002r

Table 5. Probabiliry of
malrgnancy:
p ( Y ) - l / l l + e x p -
(a.t prxr+orx:+Prxr) l

276 Temu l lmiah KPPIKG XI11



'  . . ! r .al  bcha! ior !nr iabi l i t \ '  is prrnrolcd
rt  P'r  I  ind C'0rtr t ] ' : .

I  h ,  h i o l o t i . , r l  b < h . , !  r u r  \  i , r i n h i l i r \
:  PPl i  i i  obserled in I  nal ignant PPA s

- i r .  < \  r e c  r f e | | r  l . e | |  8 n  P P A  .  r | | r n o  .
. .  n  -  . " . c .  \ ! h r n  d i d l n o . ( d  i n J r . . r t (
: \ : rnir \c gro\\ lh into the adjacent normal
: : : . r e  s u r r o u | d i n s  s a l i \ a n  g l a n d .  a I d
: i : rr i l i r5rrc lo thc regional Deck l \mp
_rJe These t indings enfbrcc thc
nr(, t \ \ | | rnPIr '  r  r l rar I l re o\ere\prc.. ion . l
rarP-l l .  C'erbl | -2- and P-5J causes lhc
' a r r n b r l i t '  o f  l l r e  P P q  .  h i . l n g i c a l  t l n r ^ r
n ' " \ r o r .  b i . e d  o r r  r r r e t a r l d . i . , i | l e  l o  r h <
\ nlph rodc as a prognosrs polenrial
: ,  r " r ' . t .  . r r t l r t  a t i r r r  t . '  . r r r r o , , r r r l , r r ,
:  r . . rei  and a tLrmof size of mofe than I  cr l r
r \  J- , rr ' - t  <\ \ t \e e\\  I \ r t i I  i t  la"al l rerer.
rhrah errtrrel \  car be considered as an
. J ' . n .  ( d  l l n r o r i r c | l < . i ,  p J r a I r ( r c r  " l

A l l  b c r r i l r r  P P A  . . a . e .  o h . e r \ e d  i  
'  i  t tLrd\ can not rndicatc e' lcn one $rth
irgn\ ol  mal ignanc) ln h! 'perccl lulaf
PP{ s cases drere is no abnormal
. \ l  r r \ ' r p h o l ^ c r L  f c d r | | ( .  r .  ' b - e r \ e d  , r t . h
rJ high nr i lo l ic rale.  lhe avai labi l i t )  of
n . J p l d c l i .  l i , , u c  $ i t l r r  l l r c  f i L ' r , ' r . . d p - r l e
' .  I <  o l  r h c  t r . r r r ,  r  r r r r l i g r r . r r , c r  c r i t e r i a r  i .

b . . r r c d  i r r  I  c . s e .  h r r t  i t .  l r r ^ r ' - d r i  d u c i
) ,  r  r d i , d t e  t h (  a h r r r r n r r l  i r t u  r u r p l r u l , . r r ,
rr \pia So lhar in the ahserrcc ol  abnonl. l
r \ ronrorphologic at)pia the hlpercel lular i t )
J r ' J  .  d f ,  l J r  i r ' " . i . r  r .  . , r  . ( L ( t n : r l ' l (

Co sider lng the exprcssion of rasP-21. C
< r r B  L  a r r d  P . ) i  o r ,  r ' i  b e n i t n  P P  \ ' .
.  b . . r t r d  . r b o \ ,  l r . r r <  . e ! d l r \ (
i -  I I I r o e \ p r ( . .  o n  ; r a d e  . r r t i l  , l i l f r r . e d
s j r  , j r  i .  k r r o s r r  a .  e l a r e d  r o  r . r n o r i c c n ( , r .
.  r , d  r  . I r U r  r d g r e . . i \  i r \  .  - ^  t h i l  i r  i .  e r  i d c r .
rhir t  the hrstopathologic mo|pholog) cf i lcr i i
. . r  I  r r  h e  | | r e d  , .  I  p r ( d r . r .  .  r t r ,
rrral isnaDc\ potcrr t ia l  ofPPA S lumof.

Conclusion

I h c  o \ c r c \ | r c s s i o n  o l -  l h e
or).ogclc |asl ,- l  l .  (  -crbl l - l  and I)  5i  enn
nrpair  the apop{osis process. leading lo the

.tch,lud Sr o\ tttc t a.id

bolderl ine nral ignancy de\ebpment of the
benrgn l '  l '  A \ .' l_hc inrnrunorcact i r  i ly ol  rasP,2l .
a-( fhB . '  ,Ld I  i r  .ould hc U.cftr l l \   .<r l
as a tool  of  prcdicl ion parameter for the
| n a l i - ' r , : ,  r , \  f , t ( | , r i i , l  o l  l . . n i g r r  P P A .
l l q ^ r  r l l r  i .  o l i c r l  d ; i l l c L I  r o  p r c d , . r  b d . c J
" r r  . l r r . : r l l ' , , n d  r r \ l ^ p d l h o l o g .
nrofpholog\ cf i ter ia
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