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A total of  102 (66 untreated and 36 hormone-tre-  
ated) prostate cancers were examined histological ly  
in order to determine their histological  grade and 
the percentage of apoptotic  tumor cells. The less 
differentiated the tumors were, the higher the 
spontaneous  apoptotic  activity was. H o r m o n e  ther- 
apy increased the apoptotic index in the prostate 

Key ~rord,v. apop tos i s ,  p ros ta te  CalqCCl. hormone Ihc r [ lp} '  

cancers. The increase was  of greater s ignif icance in 
grade 1 than in grade 1I and grade III tumors. The 
therapeutic consequences  of these f indings  and the 
possibi l i ty  of  different oncogene-express ions  in 
various histological  types of prostate cancer are 
discussed.  ( [ ' a t h o l o g v  O n c o l o g v  R e s e a r c h  \."ol 2, N o  
4 , 2 3 9 - 2 4 1 ,  19t)(~j 

Introdttctio. 

The i i i lpor lance o f  apoptosis ta 1o1111 o f  prograi l l i l led 
cell dcalh) in the regrc<4%iOll o f  pro,;tatc ( t i lc o i l ier  h e r  
mt)nc-,,cn',i i ix c I CnllCCl allcF horillOl~al lreatl l lCll l  is t~, idch 
accepted in 'the I i leratt irc. ~'~4~ Howe,<cr. there clrc >uh- 
siantial di f[crunces beiwcei~ the hermet ic  , ,cnshivi lv o f  the 
,,arious hi<,toh>gic~ll types of pro<,iatc C:_lllCCr. ~t~ich Illay 
hc based un the n.'lative >uscepiihi l i l~ Io al)Oplosis o f  the 
v~ilioti~ I t l ln l ) t l l  cell popt i ial i lu ls.  

Ttlc' ~lim of: lhis ,,JUdy \~as Io t)blahl dalu on /he  al)Oplotic 
aClLiX i b o(  102 1f16 t l l l l lealCd aild .~6 tlcLIIcdi V,io',talc c,ii/- 
ccr<.>, also t{ikil l~ ii/l(~ c~lsiclc~lalit)n i11c.' type ~lild cl i i lu'rci l l i- 

:tllOl] o f  the ttilllOrs. 

Materials" a , d  Methods 

P l t ) n l a l e  CilllC:el,-, I1-c~111 :.,1 { o l a l  t f i  l { )  ~ _ l ) { l l ie i i t , - ,  ',~.ak 

>,ludicd. l h c  ,,pcc.:imt.'l~ ic~r i~i<,ic~lo<_,icttl c:XZtlllllb.itit~l~ ~,ci-c.' 
.)i~laincd h~ !lcc_'dle hi~q~s_',. ;l'<in,>urcihral icscct ion t~i h\ 
lol'<il t~,lOMatcCtOlll_X. Ti le tli()c!c c'd ' ,al l lpi in U !IILIV i!ll'ltlCllCC 
li ic {_'I:tcir :i','~i,,-'Ilcd. {hclclt~rc: ~HJ\ ih~l',c nccdlc hit~psics 
Vvc_'l..2 tl',ccl hi v, hich a total ~)! ~il !c.'a,q ](){R) {tll!)()l cells 

COilid hc cm!nlc'd in \:LiFI('LI', '-,CCllOII', ;i! ~.,;ll'it)ll'. levels Of lhC 
li~,ntie blocks. TI~c tis',tic." :-,:,l l i i l)lc,, C a l l l C  I ro i ]~  6 6  tlillrc:.llod 
and 36 troaloci l~:ilicnts. The lrcalnicnl \v~is adinhiistcrcd for 
zlt lc;tni 6 !nonlhs and c<~n<-istcd of  ai~tiandrogcii fl~erapy 
coilll~ined \~hh Olchicclolu\ .  The hi~,loh~gical gr:tdin,,_ and 
!he lnodc + of  td~lainin D thc ii>suc sainplc in lhc untrcalccl and 
',.re:.llt_,d .~lOi_lph is >[v.)\x<n in 7{d~t<, i , .  7id~/e ib shmvs the 
nunibcr o1 palicnts undergoing o lch icc lon lv  and dlC ,+aric)us 
dluU~, used. a<~ wel l  :is ti~e duralioi~ o f  the {rcailncnl. In ,~ex on 
of !he 102 casc~,, bolh tllltl-C:aled Lllld ht_'cllcd lunlor finsuc of 
Ihc ',,all/e paiioni was cxamincd. The hi~,toloeical cla',~,ifica- 
titbit ;.iii~.l gicidhl<.z, ~>I {he pl t> iatc Ccil],...Cl--, ~.Acls pcFh)lincd 
accc, ld i l lg  t/, l lcipap, ihi , ,  gi-',idill.~ ~>,as u~,cd t;cc~.tl.i~,c.' it clb, o 
coilSldCl>, c3.tologicai fcalclres and not t)urel.v archi lcctulc of 
the itii/]OUl. The ti>suc ~,aniplc, -vcrc l ixcd in I{}(,~ neutral 
iOl-nlaline told cnlhcddcd hl pc-al l in. Stand:.lM 6 l.ln~ <,era 
iiolin v,+Clm ctil >cria[l\ mid >,lahlcd ,~ith HIL hi Id- uni icalcd 
alld in 6 !leah_'d ltlnloi>, hninui~cyhi>,tocl~uinicai ruaction wa <, 
aiso i)crl\)ri~cd lt~r fl-lu TRPM-2  gcnc prt)duct con~,idcred to 
[3c {i illLil-kCI c~lap,)ptosi~,. : and ~tith \ p o p  l:t.~ (tiCltltlllMlCi 
{i011 <,~!" I1LICICO,;OIIILll lraginentalioi~ ~)I" I )NA)  in order IO 
conf ir ln !he piu,~cncc of ~lpoplo,,i<,. lhc  An t i - IRP\ , I -2  <._,cite 
i-~lt]citicl al]til-)odv ",,kits ti~c gCllcrl:.tl:-, giiY c~i Dr. MP ]FL'IIlIi>- 

. . . . . . . . . . . . . . . . . .  ~,~.o~)d !()tta'+\a. ()i1tario. ( ' a t l ada) :  and  ;~;.th u~,ccl in ]:5() 
l~ccci',cd: ()el ! +" !t)q6.:ic,.:eptod: ])cc 12. it)O~ ", 

~!iklti~n: L\j~<;i" 'V'~" 'y:p< ihC pr'.~dttct ,.fl" ()!:cc;r ,(?!ifl~ersbur,_,. 
:.~:-,.v~,.../.s..: !r 3r MD.. ]~t jt]giilltiC tfi ;t~moh>_-. :rod 

\ l ] ) .  { ;%- \  . i 'o,r i1111111Ii/ohi-.,H~t_'i1Clllic:ll ' qa i l ! i l l~ .  ihc: p,,:rtlxi- 
!-\ l-cr1!l lc' l lHi! ( '.II1UtT [{c."-C;lsL'h iqc'l l l i l !cl\\cU" ! ' l l i \ C I ' i ! \  ,fi \]CK!iu'iIIC 
1(}77 [4tidci!~.c",l. t ll(;i tic 2t',.. [{Cll]~;ll ' \:  lc i :  [.4f~ ( ] ) 2  ,<> i ~4;<.+'444 Jaw anlit)cic \ickt~,c ]]]ctilt~ci \t;t,, ci,cd. It1 c+'\~iil]ir,<Jil.~4 the t i t !  
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Tabh' 1. a. Mode of t issue s a m p l i n g  in var ious untreated 
and treated groups 

ttisiolo:~icat P TLIR N Tuhfl P TLIR N Total 
,4radiH,~ 

Uul n'~Tted : a=60 ) I reat :d f H=,30 ; 

Grade ] 4 ~ l I I)  ] 2 

grade II 5 3 25 33 - ~) 16 23 
grade 111 5 3 i5 23 - ~ 2 8 

I' - prostatcctun" 9. "FUIZ transureHwal resection; N net:die 
biops 3 

b. Mode of androgen ablation and duration of treatment 
of 36 treated patients 

Dl~rati(m of treatment (monlhs~ 
Treolme~/ 

0 7 12 13-24 >24 

Cyproteronacetate 5 1 1 
Flutamid 4 2 - 
Orchiectomy 5 12 1 2 
Polyestradiolphosphat  
Orchiectomy + - - 3 
Est ramust inphosphat  

tosis" were employed. The pcrccntage of apoptotic cclls was 
determined by examining at least 2000 tumour ceils. Thus, 
at least 2{)('1 tumorous gland-like structures or, when glandu- 
lar structures were not present, 2000 cells were examined. 
The apoptotic index was determined by two pathologists 
independently and blinded for the groups. 

For statistical evaluation the X-' test was used. 

Results 

Apoptosis, characterised by condensation of chromatin, 
shrinkage of the nucleus and cytoplasm, and presence of 
intracytoplasmic apoptotic bodies, was easily detected by 
microscopic examination of the HE stained sections 

I:(gure 2. TRPM-2 i~mmnu~stai~fing qt o prostate c,~rci~wma 
after androNcn ablation r thv palie~tl. See abumfl~me o( TRPM 
2 positive mntor cells i~e twv glaml-like structln'cs, x300 

(lqg. l).  The immunohistochemical  staining with Apop- 
Tag and for TRPM-2 confirmed the presence of apoptosis 
(Fig.2 and d). 

The average age of the untreated patients was 63.4 
years, and that of the treated vatients was 66.5 years. The 
perccntage of apoptosis (apoptotic indcx) is given separ- 
ately for the untreated and treated group of patients in 
T~d~les 20 and b, respectively. 

; ,,g, 

%. 
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Figure 3. Apop-Tay, imutlmostaining of o prostate carcinoma 
afler androye~z ablatiol~ of the patient. Note positive :lai~lblg o/ 
several tlnnor cells, x400 

Figure 1. Prostate carcim, na after androy, eu ablatio~z qfi the 
patient. Most qf ttte tumor cells show the cytological si,~Izs oF 
apvptosis (pykHotic m~elei, shrinkage of cytoplasm) HL, .x200 

The majority of tumors, for both thc untreatcd and 
treated group, were of grade 2 type. Histologically, all 
treated and non treated tumors were so-called usual 
carc inomas,  which are considered as potent ia l ly  
androgen sensitive. A relatively Ioxa apoptotic index 
(median up to 3.8) was observed in the untreated group 
and a clear tendency of increasing apoptotic activity was 
found in parallel with the higher gradc of mal ignancy 
( T~dde 2b ). 
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Tnbh, 2, Apoptotic iridex in correlation with histological 
grade 

<\~mdisq7 

~. Ts'c,~tcd ~th'~Its  b. Lhlh'v~th'd t,~#ticIIt> 
,lpo]qollc mdr ~]~O/~tots't ~'sz~/c'.\ 

1! 11 
t ~ l t l ( ' l r  < ~ I#lciilIHll 

<grade I .~ =,~ § _.n "~ "' 2~.0 l 0  1. <-) ~ I).7 1.7 

g r a d c I l  2G 1 5 . ~ + 4 . 2  i4.%) ;:,3 3.2 ~ 1.3 2.g 

g r a d e  lit S ,<"1.7 • I,S ~.2 23 -1.1 * 1.(~ 3.S 

II1 t reated (aildn)?<2~l a b l a l c d )  I)aliCIll~,. 111c a p o p i o i i c  

i ndex incro:.lscd in ;.ill group' ,  ( g r a d e s  141-111) (Thh/e 2~). 
The dcgrcc o1 ll~i'~ incrc:.i',e, hov, evL'r, dcpcndccl  Ol] lhg 
l t l iYlor .~rtM0. i.e. ihc hi.~llcsl iilcir wti', obscr \ ' cd  in 
grLid0 l case'., and lhe l o w c q  in grade [II c:iscs ([:iA'.4). 

D i s c u s s i o n  

Apopto, , i , , .  ;/1o1111 o f  p r o g r a m n ] c d  cel l  dcaih,  also occ.'tlly, 
,,poill.;.lncotiy>ly in t i l thcared ttill]Ol-,;" a l l hough  ii is goncla l ly  
b c l i c \ c d  th,:d l,hc cc.'lls of  i l la l igi la l l t  ltlnloi~, have illO1c el- 
less "lorgolicn" he \ ;  tt) c t ) ln l l i i l  ~,uicidc in the lo r i l l  of 
apopiosi~,. The  apol) lol , i r  i l l dcx  may  bc d i l ] ' r  in vai icms 
I tunors.  depond in  7 on lhc i r  Ms to log i ca l  l ypc  arid d i l f c r cn -  
t ia t ion.  

3O 

2~ 

/ ~ 20 
~ ..r'. 

-= m 15 Ls ~2 

<-> 10 

< 5 

treated 
tll]tl'C!d tc'c~ 

Grade  I, ( ; radc II. Grade Il l .  

F/<~ure 4. C'//ll7/tr('S H! Ih(' apot~lo/ic tmfi'.v of tro~h'd m#d 
usflvcah'd tno,<h~h' cmchwsH<I v~tti~'s~ts. Gmdc I p<().()l; grmic 
#1 /~<O.()25;<qmde l l l  p<O.O:-~ 

()Lli" rcccnl  sludic~, have shown that in unl,rcatod pro.'-;lale 
cancer ihc p r o b a b i l i t y  o f  at )oplos is  incrca.sc. <, in para l le l  
w i th  lhe h i , , lo log ica l  gi-adc o f  l,hc l t lmor .  A n d r o g e n  
ab la l ion  Mgni l icci i l l , ly  uK:rca'-,od li l t: apop loHr  acuv i t v  in aii 
g rad i i i g  grt)LII)~,. Th is  iilclo;_l~e x,\.;.l~, higho,; l  (16.5 Fold) in 
ihc 71ado I g.rOl.lp, l o w e r  in t i le glacl0 11 groti l ' l  (.% l fo ld )  
and Iowc~,i in lhc grade I I I  g roup  (1.3 fo ld) .  Tiff.,, inoan~, 
thai l,he i n d u c i b i l h v  o f  apoptos is  docrua~,es w h h  de-diFFer- 
on l ia t ion  o |  proMalo Cai?CCF. CJFtldc I l;,rc, staB_" c;.i.rcillonlab, 
arc i l l o io  l i ke ly  to be inf l l . ienced by al ld lo<,cn ab la t ion  l,han 
grade 11 ;.iiKl grade 111 l,tlillOrs. Tho',c i-e:-;tilb, y,u.gg,z~;I, l'ronl 

a prac l ic : l l  po in t  e l  v icv, ,  thai androgen aMai i l )n  u f  (} l : . idc I 
pl't~stutc La ic inon la  <, i~, j u s t i l i c d  b~ the h igh i nduc ib i l i t }  o f  
apOl)tosis, wh i l e  lhc grade II1 I,itwai~, should  ra lhcr  be 
t rca lcd b }  o lhc r  mo lhods .  

E \ i d e n l l ? .  il is iler I.o ub la in  rc le ' ,an l  data ol l  the 
c l in ica l  i i l l p i ovon ie l l t  and <-,tll\ i \ 'a l  o f  pat ienb,  ,,vifl~ pro,,tcllc 
C{lI!CCl'", O/: the  V:il ' iCm,. hi~,l,ological gl'LIdo'-, in  o r d e r  t<.) Ct) l / l -  

pare the c l i r i i ca l  L't)Lir'.,o w i th  the p r o b u b i l i l }  o f  a l )oplos is .  
[ i l o  sitt ial, ion is co lnp l i ca t cd  hv tiac ItlCl thc/I the Ms to logv  
o f  i nd i \  idt tal  LLLII1OI'S ]I1LI} chaIlgC \~i lh t ime.  A theoretic'a] 
t ) roHe in  Io bc cxm~dned is ,ahc lhcr  ',ipot)to~,i:, i~, also 
ic];Jlt?d to tilL" [')i't.'sCilr t ) l  v;.lriotly, golK"->. :-,uch a>, TP, PM-2 .  
p S )  or  bcl -2.  In t:_lCl, the apol) l ,osis :,ut)t~n_'ssing c)ncopr<~- 
tL'in bcl-.2 has bccl~ dclcctc:d in hor inonr  rc f rac lo ry  prt):,- 
talc CallCClS." ]Vlycrs cl al ~ have dcnlonsl - ra lcd Ihal IhlL'C 
days alIlcr ',ll 'ldl't),~Cl] ab la l ion ,  T G F [ ]  ;:llld T R P M - 2  express 

ion arid ci]hanccct apOl)tosis can be observed in i~r()',hitc 
C;.lllCcr cei ls. SclaF CI al ~ al<>o fou i ld  T R P M - 2  and rOFl$ 
cxprc~,~,ion in Ilro<qatc cancer  cel ls a l l o t  i r rad ia t inn .  I~l- 
lo ,acd by enhanced apc, p lo l i r  ac l i ' , i l y .  The  <;y~,tcrnatic 
Mtldy o [  the  <-411110 ltunor<.; bol 'ore ~lnd al ' lor ho rmo i l e  lhcr  
;.lp} in :.t laiI,~cr i i l . lmbCr t ) l  ca~,e '-, co t i ld  p rov ide  IIIOFC per i l -  

ii Olll_ da t;.l. 
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