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Abstract. To evalu te ² e expmu i¶ PU Çn as of ä mptoetb m la ed F OÇ ms, including
F¡ , Fas-l igand Ò " L ), u spase-3 m d B c1́ in various cel lular Ø mpm enu of

± neloblu tomā , 39 cu es of am eloblastoma wem exam ined using
imm m d Eiu Ø hemi guy - The staini ng mtm sity of dÔ antigens m tbe 4 WR s of
tum our cel lular c´ npom nL R d ph® Ê b¿ al cel ls of u mo® nÊ ¥ , cenm l stel late
mticultAIn- l ike cel l& × ± º ci of Ö uu m us and g m uIE Ê l ls, W¿ ñ ü , d using a
semi -quanti tat ive scale. and comparisons w ere made by stati st ical analysis.
Expression of F² , FasL and c¿ m m -3 W¿ deü cted m the mä £rity of cÊ ² , wi ² a

sun iIM panem of Õ £ng staining in the foci of Ö ua noØ metaplasia and g m ular
cells ua ó l ly siM M m the u ½ aI Mea d u zm ur islands. In conÇ ó , expmssi© £f
Bel-2 w u pmdomi nantl y seen in the m riphem l h sal cel l layer . Ç Ê ø wem
sig ziacant di fTerm ces in the staining intem ity of F² , caspØ e-3 and B el-2 m ong

É e 4 q pes of tumour cell . The diÐerem al exPEt sSion of ap£" Ê ib m h ü d pm teiEES
in van ous cel lÐ az Ø mö nenu of aznd oblasØ mas, w ith F EçaÏ ÔpØ tic proteins, Fas-
Fý L and caç ase-3 k ing closely à soci ated w idE Squ mous metaplasia and
g m ulM Ø ZEsfbn IEation of É e ô mow cel ls, suggests É at Fas/FasL -induced

apoptoUc cell death may ph y a ro le in dï æ¡ ´ ± of term inal ly di Rerent iated or
degenerative u motu cel ls m aEnd oblastØnas.

The amd oblasô na U a bm ig z but lØ ally amu temive,² et®msaa nú ´ naô Ø Wpe have alØ bmn d· m bed . Despite nm ®-
aa Fess4ve nä ½ph z n ² r ivØ h m ´ h nb and g m ular cell wpe m applid , ø ê ü ¤ £ò UEAdiÊ , cmmh tion betWÅ n tt½ e Ms-
gm icepidÄlim LHiaoÊ m lly ,² mg e2 tively. Cyst h m aIion within ô epidmli± Ølog u l õ ô m m du nm® M mvmar h­
mam patterns, fbIlia dM × ,d plexifozm, m islazd s of Ée º llic± E Wpe is cmnm¶ . nd Mm cÞ sisÇntty mtablished- Ç Ee
which various cellul® CMngm such í Odm ram histological varimta including mmhaniSITEs of orteogenesis, cyt´ i fh rm¤
Ð Ø moØ ma aplm aMBdg m ulz m mfM- Mu l cell amd oblasØma, ² smoplaaic m uØ UBd M mï m g es m of m elo-
m uon Me ca m mnly Ê m , and wk zzttmse m eloblÑØma MBd km t© meh bl¿ tmna blastmm m still lazzely mæm w 36.u ?
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h m u l ti cel lu l ar o rg an ism s, th e ab i l i ty to

reg ul ate cel l death to the sam e ex tent t o
cel l g ro w th an d d i f erent i at i on i s v i t al -

h o g an m ed ce l l death m ain ly p r oceeds

by m p to¡ , a t i gh tl y m m l ld pm ess
to rem o v e un w an ted cel l s em cien t ly w i th

char acter i st i c cy top l ¿ m ic an d nuc lear

cond ensat i on an d D N A b e n eZEtat ion -
A p op to si s i s al so a a m dam m tal F Ã ¿ S

in tum our ce l l k in et ics. I t i s bel iev ed É at
tum ou r cel l g ow th m m l ts h m a d i a ur -

ban ce in th e ba lan ce betw een t he m te o f

pm l i f bm ti on m d cel l death , and theref ore
m u tat ions af reet in g genes É at × e ei ther

i nducem o r m pEm som o f apoptosis m ay be
com m on Ø cuz m ces dur in g t he devel op -
m ea t o f nm p lè m su . A m ong É e v ar i ous

ap op toUc p aÉ w ay s- É e Fad Fad d sy stmn
p lay s a k ey m le. F asL , a cel l -S® face

m o lec ul e b el où m g Ø É e ô m ow neu Ø Ê

h d M fm zi ly , b in ds to iu rü µ to r Fas, a

m em b er o f ² e u m oï nm m eis h cto r

m m ptor f am i ly . T h i s » ig gers a sed m o f
i nm cel lu l ar ev en ts leadi ng to the act i v a-

t ion o f caspases É at ex ecu te tbe apop to sis

pm cess bE c l eav in g v ar im as in E ac el lu lar
sub É 2ô S7 .m n . F ² i s a w pe- I m a n-

bm n e p m tei n É at i s ub i qu i t ously

ex pr essed in a v × i et y o f non n al Ê l l s,

inc lud nl ac Hv atd T Ø d B cel l s, hm .
Ø cÏ es É aa d m ar ' " × Ed Þ lm ic4ä

ep iÉ d i al m l h , w tBem as F asL is ex p ressed

p redom im nt l y m ad i v ated T cel l s. h the

i m m une w stem , F as and F asL am
i nv o l ved i n do w n-regu lat ion of im m une

react ion s Ø w el l Ê i n T 4 el l -m ed iated
cy toØ x i c i t y 17. A l tered exp r essi on o f Fas

and/or FasL has b een d etected m m m y

neo p lasm s, im p l y ing É at Fad FasL
induced µ opØ si s m ay p lay a ro le m d ze

dev elo pm en t and p ro g e SSio n o f som e
u z no tE3 13 134

R ecent studi es hav e detected ap optot i c
cel l s and sev erz l apoptØ i b m l ated p m -
tei ¡ , sØ h Ê B el -2 f m i ly gene p ro ducts,

F ¸ , Fm - l ig m d Ò Ê L ) and caspam J , i n

d ev elop i ng tÞ th g em s, odontogeni c k ® -
aØ cy su and am elob lastom as41 9.M-16-19,

suggÊ É ù ú at aF ½ptØ is m ay p lay m pOF
tan t ro l es in no rm al odoM ogenÊ i s as w el l

¿ in the p atho genesi s o f odo rl togen ic

lesions. m e aim o f th is sm dy w ¿ to
ev al uate th e ex p rem on pu tem o f ü " p to-
si s-r el atd pm tei ns h d i R m nt h i sto lo g -

cal subw p es and v azt ous cel lu l ar

com ponen ts o f am el ob l astom as.

Mater ials and meth£ds

Th irty-nine cases of classic inm osseous
aEnd obl astoma w ere selected h m the
a les of the DepazUM EEt of Ê 2I PUhology,
School of Stomatology , pekmg u mvÔÉ ty
dm ng É e ped od 2æb 2Þ 3. Sixteen
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patients were male and 23 were female. type, plex i fom type, pd mu y tumour and
The age at diagnosis ranged h m 11 Ø 73 recuETent tumour , were calculated. The
y¹ n wi² a mØ n of 36 y© " -TM" y² me a a ning intensity in various cel lular com-
tumours occuÐed in the mandible and 6 in ponenu of the tumor , i .e. ped phem l
É e max i l la Them wem 21primg y × Ed 18 columnar basal cel ls, central stel late rm -
recurrent lesions. Of the 18 patients wi th culm -l ike cel ls, fbci of Ð umnous and
recurrent lesions, 16 were m ated imtial ly granular cel ls, was assessed mPE ately
by enucleation or curettage and the other 2 using a mmi-quanHtative scd e. Br ieny ,
by b lock Em ecum - TEe duration mnp d using m eyepiece g aticu le, at lm st l OÞ
h m l Odays Ø 20 yem3 with a median of per iphera1 Ø l ls, 10Þ cenú l Ø l ls, 500
1 y¹ Z. On mviewing É e Mstology, ² e Ö uamous cel ls and 5Þ g anular cel ls
pmsm t series consistd of 27 fol l ieular were counted for each case under the
(foci of Ð umnous cells and g m ular cel ls m icroscope in randmnly m lm ted × m s-
W® e OM erved in 2 1 and l OC¿ es, ø µ ec¤ TEe zeSUIts were expmssed ¿ : (+) posi -
ti vely) and 12 plexi fom (2 ô mow s con¤ tive (more than 25% of tumour cel ls were
tain" occasional Ö m mous cel l cIm tem posi t ive), (¿ } weak posit ive (less than
and 1 showed extensive g Ä ul E m asº r- 25% of tumour cel ls were posiuve) and
ma ion) ameloblastmnÊ . A l l µ ecimmm (- ) negat ive (no posiuve staining were
had been routineiy axed in 10% º rmal m, £bm ved) . Statist iu l analysis was per-
pm cm sed a Ø embedded m pamm z2. tbm ed using SA S m RWMe (vemi on

Sertal secti ons4, ­ EEI thi ck wem cut and g.0 1). Chi -sm Me test was used Ø analyse
iEM Em ocy tØ hemical staining was per¤ É e di fremaces in percentage of posi t ive
formed using a standard s» µ tavidiÎ ¹bio- cases between the 2 histological subtypes
tlt perox idase complex mett104 TEe as wel l Ê betw een the pd mMy m d mc® -
pd m my antibodies used were ¡ fbll ow s: rent tum£um. Ç m diÐ® ences m staining
F¿ Ø £lyd ona1, 1:400; Santa Cruz B io- intensity m ong the 4 types of amd oblas¤
ô chnol ogy - Inc., CA , U SA L FasL (poly- tom ceHular Þ mponm u were alØ m a-
d ona1, 1:100; Santa Cruz), Ø sp± e-3 lysed by Chi-square test -
(polych nal, 1:200i Bosser B iolog ed Tmm inÊ deoxé ucleoudyl ×ï ESfmm b
c o . L tCL W d zan, PR China), B el-2 (clone mediated dUT P nick -end label ing ó ³ Y
Bel-2¤1Ø , mady tO Ø ej Zé ± , CA , Ò UNEL ) W¿ perÔm ed in 9 foll iØ lE

U SA ) and k i 67 (clone 7B 11, ready to and 2 plexifom aEnd oblastomas, using m
usej ZF ned) . To enhance immuzzostain- tn siô apoptosis deted i£n kit (BØ ter B io-
ing, sections were microwave-heated in log Ø I CO-L Brieay, ² e 4¤Ì m p× Úmn
ciu ate buRer (pH 6.0) for Bel-2 and k i67. mctions wm depammain d aM m a±
Stain ing was revealed using L A B -SA Ki ts M É 2O W m1 õ ô E ase k m lu ion fM
(Zymed) and 3,3'-diaminok nzidi ne- 15 mm. A ó er iIM Em-sing in hydm gen m r-

bnmm omact iv ity of Fas, FU L , u s- oxide to block É e emh genØ s pemxi² ü ,
pase-3 and B el-2 for each case was the mctions wem inCubaIed wiÉ TdT

recorded and pementases of positi ve togeÉ ® wiÉ digoxygenin¤label led
cases in difTerent groups, i .e. foll ieulM dUTP in a moist chamber a 37 £C for

Table I - TTze expm simE of apµ ­ sis-mlÊ d
u neloblÊ ô ma

proteins in Ée 2 hisØ1oe cd azbÉR s of

F :4Ü r 4 h L JLaI ± Ò ¨ , Éá ' ² , ¨ Bel-2

Fommhr q pe (n = 2Ç 26 0 63} n {¿ 2 } 17 (63.m 13 {48.o
mmi¤ m wpe (n z 12} 9 Ò5.0} 110 1.Ç , YH ½ 3} 7 {583}

TÄ l {m= 39} - SS0 9.1) M « 72} 2A (613 20 {513 }
P vdue- 0.078 1.´ ô 1.©" £.Ç 1

w ms m m É er of w m ç Ä ð È © WMÞ m iñve rw Éó' CM¤Ðuam test-

Tabu 2. Ç ,eexm m © £r ô ' ô " Ê UM PEØ¸ 'amwmmy mMIma mÊ't au Ó hamms

FU FML Casmm-3 Bel-2
h MEaty (n z 21) 18 0 5.7} 19 f905 ) 15 Ò1.4) 11(52.4)
Rm m nt (n E Im 17 0 4.4) 15 (833} 9 (50.0) 9 (50.0)

TOUl (n z 39) 35 0 9.Ç 34 (872) 24 (61.5) 20 (513 )
p valm- 0.a w 0.647 0203 10Ø

VÖô m ntnz½ r of cam w w mu ge) ¤ wiª ô M mm ©
Á Mª qmm Üst
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2 h Biotin-conj ugated
antibody was applied
37 £C fm 30 min, and

with sm ptavidinf eroxidase Ø mplex ±
37 £C for Ø min. The

wm visualizd by diaminok zm dme
mlutim .

Fig. 1. ImmE
X I Þ ) × Ed g
anzd oblasØÐ

º l l i CEl l ar

inÉeM 4 iÔÊng
me n dmapikaum in:biotin,

o r zg i ZEa l m a g EM EEtþa u u n x ae w - M O F p o s m v e zy ñ ´ n M n u d e E ar e a l m m a m l y s i m a t e d i n t h e p e r i p h e m l b a s a l c e l l s ( G , s t r e p t a v i d i EV ß i o t i r u o r i g i n a l

m a g u s c m m x 15 0 ) - A R npØ t i c Ê l l s d m c ô d b y T U N E L m e t h o d a m m a i n l y © e n m ú e c m m l Ö U Ä m m m c y s t i c × Ø s o f M m ¢ E À ô ² ( H ,

T U N E L , o r i S EU l m a g zæ c a t i ¶ X 2 0 0 )

percentage of
2 histological

subtypes of ameloblastoma and betwm n
pdm× y and recuzrent tumours showed no
sig 1ia© m e (P µ 0.05; Tables l m d 2) . In
addition, statistical analysis h ued to

e centage

Immunohistochemical staining for Fas,
Ø sp² e-3 and Bel-2 antigens

in 35 (89.7%), 34 (872 %),
(6 15 %) and 20 (5 13 %) Ø m of m el0¤

~~~

niacabon

~
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of positive cases and the agd mx of the Interest ingly , numerous TUN EL posi tive
pú eé or siW ¤ mti¶ of ¤ M m m . Ø lls wm found m Om © " £f plexi fbm

Fas antigen was expresÊ d mainly in the ameloblastoma show ing extensive g m u-
c" £plag n of tm zour cel ls. h moa of É e lu » m sfoÐnat ion-
º ll ieular and some of the plexi form ame-
lobl¿ tom¡ , foci of squamous cells or

Disc uss l£ ng m ul× cel ls were obmw ed m the cenm
of some tumour islands, and they showed In the present study , 35 (89.7%) cam s of
com mü nt Ü Ø g or mod® aü " MMng for ameloblastoma expressed Fas, and sz ong
FÊ Ò ig. 1A and B) . The loosely con- mactiv ity wØ detected in the cenm l ® m s
nected, stel late mtiCUMIn-l ike cenm l cel ls of the tum our nests exhibi ting Ð m moØ

and cuboidal or col umnar cel ls of tbe outer metaplasia or gmmAlar ô nsfom 1ation -
lam s w® e m¹ ly negative or od y sm e tightly armaged h si form cel ls
weak ly ö µ ve. ð cm ond weak or mod- wi thout m apparent stel late mticul m -
®u e su iaing Þ uid be detecô d m the like appm m nce m tbe centre of É e
tiO t1y g m ged, cenm l h siº m Ø l ls ô mo® isl m ds al m showed modm Ç
widE no dia inct stel late m6culum-l ike mactivi ty- Sim i lu iy , FasL wm expre¿ ed
appõ mm e. h addition, Fas mactiv i ty also in 34 (872 %) amelobIm t£m" - A IÉ ough
ap® × ed Ø k associated w ith am our dIe su iaing pam m of FasL tended to be
am s exhibit ing cya ic change. In 17 mom di m Òsing ² m dzat of Fas, the most
(63.0%) fol l ieular ô moum Fas staining intensive staining was also detecu d in the
WÑ detectd h h epi ² l id cel ls Ð jb fØ i of squamous m d gmaular cells- Cys-
Á nt to the cystic cavity fom Ied wi thin É e tic degenerat ion wi thin the epithel ial
tumour island Ò ig. I C) . Þ mponent is a common feature of foUi -

Immm m Ä ctiv ity for FasL and cas- cul az ameloblastomas. The tumour cel ls
pase-3 WÊ detä td mainly m É e cm - linkzg É e m icm cystic cav it ies also

plu m of ummï cells- Ç m inô nsides sum gly expm med Fm , which has not
were wÊ ker É ¤ ú ¿ of Fas, but posi tive bm n mentiom d in previous studies, sug-
Ê 1ls amm zed to k mom dim m ly dis¤ gea ing É at the cyst ic change w i thin the
t ibute4 W ith ¡ £ng® staining m the tumour islands of am e1ob lastoma may be
Ö m mmAS × Ed g m ul E Ê lls Ò ig. l D associated w i th apoptoti c procesm s. In
m d E), FasL and caspase-3 wem also the immunohistochem ical study of K UMA-
weakly ö d ive m m me inner sÊ l late Mom et a1.7 kerati nizing cel ls in acantho-

reUCEAlum-l ike cel ls mzd ouô cuboidal matous ame1oblastomas and g amAlar

w columnar cel ls. cel ls in g m uIM cel l ameloblastOZEtas
Bel-2 im nm omacuvi ty was found in were fbund to be sm ngly posit ive for

É e cytoph m E of tumour cell s, F ï h zzzi - F¡ , whereas baa l cel l ameloblastoma
nantiy Ø nh ed to É e À dpk ml M al show ed w eak or negative Fas stai ning.
Ø l ls of É e tumour islands Ò ig. 1F). Cm - In COZEm st to the pm sent msulu , É e
» al stel late reticulum-l ike cells only authors fo½zd that Fü , FasL and cas-
showed Ø caSional posi Hvi ty, « d foci of pase-3 ø ü ti v i ty in À d pheml columnar
squamous and g m ulM cells were Emp - or cuboidal cel ls w as mom intense than
tive for Bel-2. É at in em u -al polyhd m l cells; ² i s

The ² tai led mm lu of iETUIEunohisto- rÖ uirm aEther study . M IJRAKI et a1.16
chemical staining for the 4 apopØsis- demonstrated in their study that F" -posi-
mlaÇ d pm teins descMbed ú £ve × e ti ve cel l s w em found in leukoplak ia w i th
showed in Table 3. SUHstical × Ølysis keratosi s and in w el l -di fremntiated Ð ua-
demonã úÊ d sig uacant diÐerences in mous cell cam inoma, suggesting É at É e
² e £ ª mng mtm si ty of F¡ , Ø Ô ¿ e-3 F¿ m tigerI may be related to ² e kemti -
and Bel-2 m ong the 4 É PÊ of u mo® nim u on of some É pes of lesions. Taken

celh , i .e. Ö uamoØ Ø lls, g m ul× cel ls, togeÉ er w i th the pmm nt msulü , the
Ê nm l stel late cel ls and ped pheml bØ al expmmion of boÉ Fas m d FasL in m e-
cells (P < 0.05). For FasL , ² e diÐ× × Ece loblastomas appeMSto be associated w ith
was not statistically sig uacant (Table 3). certain features of di fTerentiation or

K i67 W¿ detected in the nuclei of degenerat ion of tumour cel ls. The co-
tumour cel ls in 38 (97%) u ses, with most expression of Fas and FasL impl ies É at
of the positive cells k ing periphem1basal m autocrine m echanism of the Fu s asL
cells Ò ig. 1G). TUNEL staining was per- pathway may exM . A s for the 2 histo10¤
fom d in l I u ses of m elobl¿ Øma. gical types, inu m iq for Fas was higher in
positive Ê lls, alÉ ouo geneM ly v® É e fd l ieulE g oup than in h plu i h m
fbw, wmt detected in l O u ses- Ç mm g oup, possibly due to the fact that more
posiuve cel ls were almost exclusively fo1l ieular thm plex i form aEnd oblastomas
found in the foci of squamous m d gmnular exhibited squa nous metaplasia and g an-
cells or around the cystic areas Ò ig. l H) . ular transfom zation -
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C¿ PÊ es Þ m p r ise a sm ch m l ly m M d
gro up o f cy steine pm teases am ong w h ich

CÊ PÊ eJ is th e m ost dow ns» eam enzÏ n e
in the ap op tosis- in duc ing pm tease p aÉ -

w ay an d is pro bab ly the JPOSt c lÊ r iy
a· £c iated w i É ce l l death44. Rmm ® y ,

expm sSion o f u sp am -3 has k en p m v en

Ø Þ Ð elaô ÷ × × e c lm iu l ou tc£m e
o f m v m l m op lam d D . T w enty - f our

(6 15 % ) am elob l astOZTEas m d Ie p m sen t
ser im ex pressed caspÊ e-3 . Ò 1e stain ing

p U Ê m w ¿ qui te sim i lar t£ É at o f Fas and
F asL , i .e . the m om inÊ nsiv e stain i ng in the

º c i o f squm m E and g m u l ® cel l s, bu t a

rel at i v ely l ow er posi Uve p ezu nu ge an d

stam m g in tensi ty w ere M ent is ed . I t has
bm n repo n ed É ó inh i b i tom such ¿ B el -2

pm tein in the apopto sis p athw ay m av

ina m ace ² e ex F em on o f caÔ " " ø

T he consistent stm ng a m m n g h r F as
an d rd a6 vel y w eak er sta in k zg º r Ø s-

P¿ eJ m ay d m suggest ² at F ¿ i s u p
ab le o f ind uc ing alt ern at i v e cÊ P¿ e-

independent cel l 4 eath pathw ay s in × n e-

lob l Û ô m as as has b een d i scussed el se-
w h® · 10

× Ee B el- 2 gene w as the º st de® ri bed

m em ber o f a fam i ly o f genes ú ¿ has k en

found t£ k m " n a F in conm l l in g pm -
E E m ned cel l death a2. I t i s ex p ressed m a

w ide Ö¯ cm m o f both ben ig z and m al ig -

nan t ce11 pop M at i£ ¡ , PE Ucu ld y in F b
g en i tor cel l s. B el -2 enhan cem ent of Ø l l

stk v i v al i s due Ø b ab iW tO ë m ss
apoptosi s in t tmse cel l s u . h th e pm sen t

sô dy , B el -2 Wð " si Hv e in 20 (5 13 % )

× n elob l¾ ´ n ² , s² w m g ræ Ð v it y

m a in ly m the per iph eral basa1 c el l s o f
the tum our i slands. M ost k i6 7¤posi u v e

cel l s w em ± ¿ found in t hese ar eas. A

si m i lar stai n in g pau em M s M n desu ibed
in severBl pm v i o× stud ies- J U 9. T hese
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