
IN TRO DUC TION

The gro wing fre qu ency of bre ast can cer, all aro und the
world, as well as in our co un try, is con ti nu o usly at tra -
cting at ten tion of sci en tists of all pro fi les. The tra di ti o nal
at ti tu de that hypop hy sis-go nad axis hor mo nes play the ca -
pi tal ro le in the ge ne sis of bre ast can cer was lar gely chan -
ged and cor rec ted with the di sco very of Pe ars’s APUD
(Ami ne Pre cur sor Up ta ke and De car boxyla tion), ma inly
in the our understanding of pa rac ri ne and autoc ri ne cha -
rac te ri stics of the re gu lary pep tides (1, 2).

The study of APUD or ne u ro en doc ri ne sells in the bre ast 
has star ted with Feyrter’s ac know led ge ment of the pre sen -
ce of „bright cells“ in the nor mal bre ast tis sue, bet we en
the mi o e pit he lial and ex cre tory epit he lial cells. Argyrop -
hyl type of the ne u ro en doc ri ne cells has been first de scri -
bed by Feyrter and Hart mann(1963) with the mu ci ne
bre ast can cer and they ha ve clas si fi es it in the „dif fu se en -
doc ri ne system“ (3). Regardless to the de ca des which ha -
ve pas sed, the re is a lack of in for ma tion abo ut the pre -
sence of ne u ro en doc ri ne cells in bre ast di se a ses, so
con se qu ently the aim of our work was the study of di stri -
bu tion and morpho lo gi cal cha rac te ri stics of ar gi rop hyl
ne u ro en doc ri ne cells in the lo bu lar and sci rr ho us bre ast
ade no car ci no ma.

MA TE RIAL AND MET HODS

Re tro spec ti vely, 30 sam ples of bre ast can cer ha ve been
used (15 sci rr ho u s ade no car ci no mas and 15 lo bu lar)
which we re em bed ded in pa raf fin. Na mely, it is abo ut the 
prac ti cal ma te rial which was fi xed in the Bo wen’s so lu -
tion for 24 ho urs, and af ter wards pro ces sed and em bed -

ded in pa raf fin. The cross sec ti ons of 5 mic rome ters we re
do ne from the pa raf fin blocks and the fol lo wing  hi sto lo gi -
cal tec hni qu es we re used:

1. Stan dard HE met hod, ve r i fy ing pat ho hi sto lo gi cal le -
sion 

2. Gom mo ri’s hi stoc he mi cal met h ods, co lo u r ing re ti cu -
lar fi bres

3. Van-Gi e son hi stoc he mi cal met h ods, pre sen t ing col la -
gen fi bres.

4. Gri me li us’s cytoc he mi cal ar gi rop hyl re ac tion (1968)

5. Im mu nocytoc he mi cal ABC met hod (1981)with an -
ti-chro mo gra nin and an ti NSE (1:1600, DA KO)

RE SULTS

Nu me ro us ar gi rop hyl cells in both hi sto lo gi cal types of
bre ast can cer ha ve been ac know led ged by Gri me li us’s
cytoc he mi cal re ac tion. In the sci rr ho us ade no car ci no ma
the ne u ro en doc ri ne cells are ma inly in di vi dual, ar ran ged
mul ti fo cally,fa irly ex ten ded and lar gely ar gi rop hyl
(Figure 1), whi le in the lo bu lar car ci no ma the se cells are
no t ably smal ler in si ze, ha ve cyto pla smic ex ten ti ons, are
fre qu ently in gro ups and lar gely ar gi rop hil, too. Ar gi rop -
hil cells ha ve been pre sent in 65% of exa mi ned tu mo urs
(in 19 ca ses).

In both va ri a ti ons of tu mo ur, ne u ro en doc ri ne cells
which have chro mo gra ni ne are ve ri fied, and it is a ge ne ral 
spe ci fic mar ker of the se cells. In the sci rr ho us ade no car ci -
no ma, ne u ro en doc ri ne cells which have chro mo gra ni ne
ex press no t a ble im mu no enzyma tic polymorp hism. Thus, 
in so me tu mo urs, the cells are of lar ger si ze, cir cu lar or po -
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SA ŽE TAK
Mno go broj na is tra ži va nja po sled njih de ce ni ja su po ka za la pri su stvo ne -
u ro en do kri nih tu mo ra i nji ho vih æe li ja u mno gim or ga ni ma.

U na šem ra du je pro u èa va no pri su stvo i di stri bu ci ja ne u ro en do kri nih
mar ke ra u raz li èi tim ti po vi ma kar ci no ma doj ke.

Ko ri šæe no je 30 uzo ra ka kar ci no ma doj ke uka lu plje nih u pa ra fin ske blo -
ko ve. Na pre se ci ma de blji ne 5–6mi kro me ta ra su pri me nje ne kla siè na
HE me to da za ve ri fi ka ci ju pa to hi sto lo ških le zi ja, ar gi ro fil na me to da po
Gri me li u su i imu no ci to he mij ska ABC teh ni ka sa an ti-hro mo gra ni nom,
an ti-NSE i an ti-kal ci to ni nom. 

Gri me li u so va re ak ci ja je bi la po zi tiv na u 65% kar ci no ma. hro mo gra ni ni
su se ja vi li sa istom uèe sta lo šæu i ras po re dom kao i ar gi ro fi li ja. NSE je
pri sut na u ve æi ne neo pla stiè nih æe li ja. Kal ci to nin je na ðen sa mo u hro -
mo gra nin-po zi tiv nim æe li ja ma.

Na ši re zul ta ti su ge ri šu en do kri nu pri ro du ne kih ar gi ro fil nih kar ci no ma
doj ke. U ra du se di sku tu je o ulo zi po li pep tid nih hor mo na u re gu la ci ji ra -
sta tu mo ra.

Kljuè ne re èi doj ka, kar ci no mi, ne u ro en do kri ne æe li je

AB STRACT
A gre at num ber of stud ies in the last de ca des con fir med ne u ro en doc ri -
ne tu mo urs and the ir cells in many or gans.

In our work we we re stu ding the pre s en ce and dis tru bu tion of ne u ro en -
doc ri ne mar k ers of dif fe r ent types of bre ast can cers.

Thirty (30) sam ples of bre ast can cers we re used which ha ve been gat h -
e red in pa rap hi ne blocks on 5–6 mic ro me tre cross sec ti ons. The clas -
sic met hod was used in or der to ve r ify pat ho hi sto lo gi cal le si ons, ar gi -
rop hil met hod by Gri me li us and ABC immu no ci toc he mi cal tec h ni que
with an an ti-chro mo gra ni ne, an ti-NSE an ti-cal ci to ni ne.

Gri me li us re ac tion was po i si ti ve in 65% of can cers. Chro mo gra ni nes
sho wed as sa me fre qu ency and ar ran ge ment as ar gi rop hyll. NSE per -
sist in majority of neo pla s tic cells. Cal ci to ni ne is fo und in chro mo gra -
nin-po s i ti ve cells only.

Our re sults sug gests on an en do c ri ne na tu re of so me ar gi rop hil bre ast
can cers.

It is di s cus sed abo ut po li pep ti de hor mo ne fun c tion in re gu la tiont of tu -
mo ur gro wth.
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li go nal and form pla te lets di vi ded in to col la gen stro ma
(Figure 2), in ot her tu mo u rs they are tiny, cir cu lar and
mul ti fo cally ar ran ged, and so me ti mes they are in di vi dual, 
ex ten ded with cyto pla smic ex ten si ons which are pas sing
by bet we en the ne ig hbo u ring epit he lial cells.

In the lo bu lar car ci no ma chro mo gra ni nes are fo und in
cir cump he rential po si tion, in pa ra ba sal cells (Figure 3),
as well as in squ a mo us epit he li um of the cystic duc t.

Whe re a s NSE is pre sent only in ra re in di vi dual cells in lo -
bu lar car ci no ma, the lar ge NSE-im mu no re ac ti ve cells
form glan du la for ma ti ons in squ a mo us ade no car ci no ma,
whe re NSE is fo und al so in mi o e pit he lial cells (Figure 4)

We emp ha si se the im por tan ce that ne u ro en doc ri ne cells
are al ways mo re nu me ro us in tu mo urs of we a ker dif fe ren -
ti a tion.

DI SCUS SION AND CON CLU SION

Apart from wi dely known ar gi rop hyl cha rac te ri stics of
ne u ro en doc ri ne pep tide, the chro mo gra nin and ne u ron
spe ci fic eno la se (NSE) are con ci de red to be spe ci fic mar -
kers for ve ri fi ca tion. Chro mo gra nins are ex trac ted from
the mo du le of adre nal, di vi ded in to A, B and C types and
are able to sta bi li ze in tra gla nu lar ma trix. In re la tion to
this cha rac te ri stic it is emp ha si zed that the ex pres si on of
Chro mo gra nin A is in co o re la tion with the po si ti ve Gri -
me li us’s re ac tion. NSE is a cyto so l pro tein so its pre sen ce
is not con nec ted with the con tent of the gra nu la, so it is
con si de red as an ex cel lent in di ca tor of ne u ro en doc ri ne
cells and the ir neo pla sms sin ce the re ac tion is po si ti ve al so 
in ca se of de gra nu la ted cells (4). 

The pre sen ce of ne u ro en doc ri ne com po nents in bre ast
can cer is for a long ti me ex pla i ned as „a re ac ti ve hyper pla -
sia" of nor mally pre sent en doc ri ne cells. Ho we ver, the an -
no un ce ment of Ne sland and as so ci a tes (1988) abo ut the
pre sen ce of the se cells al so in me ta sta tic fo ci are in fa vor
of neo pla stic over vi ew of this com po nent (5). The at ti tu -
de of hi sto ge ne sis of ne u ro en doc ri ne cells is con so li da ted
by Da mian and his as so ci a tes (6) po in ting out that ne u ro -
en doc ri ne cells as well as the car ci no ma ori gi na ted by the
mul ti di rec ti o nal dif fe re nti a tion of „pro ge ni tor„ cells.

In con trast to so me li te rary an no un ce ments (7), our ob -
ser va tion that the thiek ness of the ne u ro en doc ri ne cells is
al ways lar ger with tu mo urs of we a ker dif fe ren ti a tion, is
of gre at im por tan ce. On our ma trial it is al so no ti ce a ble
the he te ro ge nic hi sto lo gi cal ima ge of ne u ro en doc ri ne
cells, from tu mo ur to tu mo ur as well as in si de the sa me
car ci no ma. This he te ro morp hism is, most pro bably, in flu -
en ced by the he te ro ge ne tic che mi cal con tent of the cell
pro ducts (8).

The re is a gre at di scre pancy abo ut the fre qu ency of the ne -
u ro en doc ri ne cells in bre ast can cer, but it al so se ems that
everything de pends on di ag no sti cal pos si bi li ti es,which
are qu i te wi de in so me la bo ra to ri es and they se em to be
of gre a ter fre qu ency (9). De tec ting hor mo nes as well
as/or the pre sen ce of en do crine syndro mes is rarely de scri -
bed in li te ra tu re (10).
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Fig ure 1. Large argirophyl neuroendocrine cells in the scirrhous carcinoma

Fig ure 2. Large poligonal cells into col la gen stroma

Fig ure 3. Chromogranines in lob u lar carcinoma

Fig ure 4. NSE in mioepithelial cells



The di sco very of ne u ro en doc ri ne cells in epit he lial tu mo -
urs has in flu en ced the in tro duc tion of mi xed-en doc ri no e -
pit he lial neo pla smus in to on co ge nic pat ho logy.(11).

CON CLU SION

Ac cor ding to our re sults the fol lo wing con clu si ons are
drawn:

1. Car ci noid-li ke bre ast can cer is cha r ac te r i sed by the
not a ble hyper pla sia of po li morp hic ne u ro en doc ri ne
cells.

2. The num ber of ne u ro en doc ri ne cells is pro por tio n a te
to the de gree of tu mo ur ma lig nant potential.
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